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PREFATORY  NOTE. 


This  Bulletin  is  the  fourth  of  the  scries  dealing  with  the 
geology,  mineral  resources  and  condition  of  mining  in  the  Norli, 
West  Division. 

The  purpose  of  this  series,  which  includes  Bulletins  33,  40. 
and  41,  is  to  furnish  an  authentic  account  of  the  economic  results 
of  the  investigations  into  the  mineral  wealth  of  the  North- West 
during-  recent  years. 

This  Bulletin  contains,  in  addition  to  other  matter,  an  import- 
ant report  on  the  geological  relationships  of  the  Asbestos  Deposits 
of  Soanesville,  the  mining  of  asbestos  and  its  preparation  for  the 
market. 

The  concluding"  portion  of  Mr.  Blatchford's  report  embodies 
certain  suggestions  with  regard  to  the  methods  by  which  prospect- 
ing may  be  encouraged  in  those  portions  of  the  district  through 
which  his  investigations  led  him.  Adequate  provision  exists  under 
the  terms  of  the  Mining  Development  Act  for  giving  effect  to  any 
of  the  suggestions  put  forward,  with  the  possible  exception  of  that 
involving  advances  against  the  sale  of  copper  and  tin  ore,  for 
which  arrangements  have  now  been  made. 

To  Mr.  Blatchford's  report  there  has  been  added  that  prepared, 
in  1909,  by  Mr.  E.  Davenport  Cleland,  Inspector  of  Mines,  with  the 
object  of  bringing  the  whole  of  the  recent  official  literature  on  the 
North-West  into  one  handy  form  for  convenience  of  reference  by 
those  interested  in  the  resources  of  the  district. 

The  results  of  the  later  investigations  amply  bear  out  the  view 
previously  enunciated  in  Bulletin  40,  that  if  both  prospecting  and 
mining  operations  are  carried  out  with  due  regard  to  the  prevail- 
ing geological  conditions,  the  North-West  will  continue  to  be  a 
mineral  producer. 


Govern  m  ent  Geologist. 


Geological  Survey  Office, 

Perth,  14th  January,  1913. 
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Mineral   Resources   of  the  North-West. 


Report  on   Investigations  in  1912. 


In  accordance  with  official  verbal  instructions  I  proceeded  to 
the  Pilbara  and  West  Pilbara  Goldfields  to  report  on  the  following 
subjects  : — 

In  the  Pilbara  Goldfield. 
(1.)  The    Question  of   the   erection  of  a  State    Battery  at 
Bamboo  Creek. 

(2.)  The  Proposal  to  erect  a  State  Battery  at  the  new  tin 

discoveries  at  Wodgina. 
(3.)  The  Occurrence  of  Asbestos  in  the  vicinity  of  Coogie- 

gong. 

(4.)  The   Question  of   a   water   supply   for   the  privately 
owned  Eastern  Creek  Battery. 

.    In  the  Roebourne  District. 
(5.)  Gold  and  Copper  Mine  held  by  Mr.  Smallpage,  more 

particularly  as  regards  a  Concentrating  Plant. 
(6.)  The  Question  of  how  to  advance  the  Copper  Industry  in 

the  Roebourne  district,  and 
(7.)  In  general  to  investigate  the  existing  conditions  as  a 
whole,  with  the  object  of  making  suggestions  as  to 
how  the  mining  industry  in  the  North-West  could  be 
best  assisted. 

In  addition,  I  received  whilst  in  the  field,  telegraphic  instruc- 
tions to  see  the  owners  of  the  Portaminna  G.M.,  and  to  go  into  the 
questions  as  to  whether  any  royalty,  in  connection  with  the  treat- 
ment of  sands  on  their  mine,  claimed  by  the  Department  of 
Mines,  should  be  insisted  upon.  Later  on  I  was  further  instructed  to 
visit  the  Uaroo  Lead  and  Silver  Mine  and  report  on  the  same. 

The  time  occupied  in  performing  this  work  extended  from 
April  8th,  the  day  I  arrived  at  Marble  Bar,  to  July  8th,  the  day  of 
my  arrival  at  Onslow.    Considerable  delay  was  caused  in  reaching 
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Marble  Bar  on  account  of  the  hurricane,  which  wrecked  the  s.s. 
"Koombana, "  washing  away  part  of  the  Port  Hed land-Marble  Bar 
railway  line,  and  another  delay  at  the  Onslow  end  was  caused  by 
a  boat  omitting  to  make  it  a  port  of  call,  necessitating  a  week's 
wait  for  the  next. 

During  the  three  months  1,200  miles  were  covered  in  a  buggy 
and  about  200  miles  on  horseback.  As  a  rule,  the  roads  were  bad 
and  heavy  in  the  Pilbara  Field,  on  account  of  the  heavy  rains; 
while  in  the  Ashburton  District  the  country  was  drought  stricken, 
and  it  was  impossible  to  leave  the  track  to  visit  several  places 
which  warranted  inspection. 

As  the  geological  features  of  the  country  traversed  have  al- 
ready been  dealt  with  extensively  in  a  report  by  the  Government 
Geologist,*  and,  in  some  instances,  by  the  State  Mining  Engineer 
in  an  Appendix  to  the  same  report,  but,  as  my  mission  was  in  con- 
nection with  economic,  rather  than  stratigraphies!  geology — ques- 
tions affecting  those  centres — little,  if  any,  geological  survey  work 
was  carried  out  during  the  trip.  I  made  a  point,  however,  of  visit- 
ing any  mines,  n  ore  particularly  any  isolated  ones,  that  were  being 
worked,  and  so  endeavoured  to  gain  some  general  idea  of  the  min- 
ing possibilities  and  prospects  of  the  various  mining  centres  which 
came  under  my  notice. 

A  series  of  short  reports  on  the  different  mining  centres  through 
which  I  passed,  with  a  description  of  the  mines  then  being  worked, 
dealing  more  particularly  with  the  subjects  and  localities  already 
enumerated,  are  attached  hereto. 

On  arriving  at  Marble  Bar  and  ascertaining  that,  owing  to  the 
stoppage  in  telegraphic  communication,  transport  was  unobtain- 
able, I  availed  myself  of  the  opportunity  of  going  to  Eastern  Creek 
via  Nullagine,  with  Warden  Riches,  who  was  due  at  these  centres 
on  official  duties. 

The  country  between  Marble  Bar  and  Nullagine  has  already 
been  exhaustively  examined  and  reported  upon  geologically  by  the 
Government  Geologist^  as  has  also  the  Nullagine  centre. 

Nullagine. 

At  the  date  of  my  arrival  at  Nullagine  there  were  but  three 
prospectors  fossicking  in  the  conglomerates  for  the  richer  portions 
of  this  extensive  auriferous  deposit.  The  rich  alluvial  patches 
have  either  been  worked  out  or  still  defy  detection. 

.Judging  Prom  what  could  be  seen  of  the  abandoned  workings 
in  the  conglomerates,  it  appears  that  little,  if  any,  legitimate  de- 
velopment work  has  ever  been  done  to  prove  the  extent  and  gold 
contents  of  these  deposits,  and  such  still  remain  to  be  determined. 
That  a  considerable  amount  of  capital  has  been  spent  in  development 
is  evident,  but  apparently  with  little,  if  any,  system,  and  certainly 


+  Bulletin  40,  being  Keprints  of  Bulletins  15,  20,  and  23.         t  Vide  Bulletin  40, 
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prospecting  has  not  yet  been  carried  far  enough  to  condemn  lliis 
huge  auriferous  belt  as  unpayable.  Unfortunately,  the  Nullagine 
conglomerates  seem  to  be  of  that  class  of  low  grade  formations  whicl 
need  the  aid  of  (he  best  raining  practice  and  adequate  working 


capital  to  give  them  any  reasonable  hope  of  success,  and  (',  -  mere 
fact  of  one  company  closing  the  proposition  down  makes  it  doubly 
difficult  to  obtain  sufficient  capital  to  re-open  it. 

Judging  from  the  opinions  of  previous  writers,  and  from  what 
I  could  glean  on  the  spot,  the  gold  is  not  evenly  distributed  through- 


in  the  gullies  and  from  the  treatment  of  the  conglomerates  them- 
selves, there  can  be  no  doubt  but  that  large  tonnages  of  payable 
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ore  will  he  found  in  the  future,  however  distant  that  future  may 
be.  More  will  be  written  at  the  end  of  this  report  on  the  possible 
ways  in  which  attempts  in  endeavouring  to  attain  this  object  in 
this  and  other  centres  could  reasonably  be  assisted. 

Full  data  on  the  Nullagine  centre  can  be  found  in  the  Govern- 
ment Geologist's  Report  *  and  the  State  Mining  Engineer's 
Appendix,  f  and  to  which  reference  should  he  made. 

Eastern  Creek. 
From  Nullagine  we  journeyed  to  Eastern  Creek,  t  a  distance 
of  some  45  miles  in  a  north-easterly  direction,  passing-  cn  route  the 
Barton  Mine,  Mosquito  Creek,  and  20-Mile  Sandy.  Mosquito 
Creek  mining  centre  was  completely  deserted,  and  the  Barton  Mine 
shut  down,  though  the  stoppage  will  doubtless  be  of  a  temporary 
nature.  At  Eastern  Creek  there  was  a  certain  amount  of  prospect- 
ing being  carried  on  by  a  few  prospectors  who  were  working  the 
rich,  short  quartz  lodes  which  are  the  prevailing  type  of  ore  bodies 
in  this  centre. 

Unfortunately,  owing  to  the  lack  of  water,  for  some  consider- 
able time  previous  to  my  visit  crushing  facilities  had  been  at  a 
standstill.  This  had  hindered  the  prospectors  very  considerably, 
for  it  was  impossible  to  profitably  cart  their  stone  to  the  mill  at 
20-Mile  Sandy.  Owing  to  the  late  rains,  however,  sufficient  water 
was  obtainable  from  a  well  to  run  a  10-head  mill  for  some  con- 
siderable time  to  come.  As  regards  the  question  of  permanent 
water  for  this  (Doherty's)  battery,  the  facts  are  these  :  There  are 
two  wells  in  close  proximity  to  the  battery,  one  with  a  vertical 
depth  of  80  feet,  the  property  of  the  battery  owners,  and  the  other 
a  Government  one  with  a  vertical  depth  of  140  feet.  The  supply 
in  either  is  inadequate  for  battery  purposes  during  the  summer 
months  unless  the  season  is  an  exceptionally  wet  one.  It  seems, 
therefore,  inadvisable  to  sink  the  private  well  to  greater  depths  in 
the  hope  of  getting  a  permanent  supply.  The  battery  site  is  not  a 
particularly  good  one,  and  one  three  miles  away  on  Cook's  Creek 
would  be  practically  as  suitable  for  present  needs.  At  Cook's 
Creek  site  there  is  a  permanent  water-hole  and  a  good  bottom  on 
the  banks  of  the  creek  for  foundation  blocks,  etc.,  for  a  battery. 
To  shift  the  battery  to  this  site  would  be,  in  my  opinion,  cheaper 
and  more  economical  than  trying  to  locate  uncertain  water  sup- 
plies in  wells  at  the  present  site.  If  such  a  course  be  adopted,  I 
would  strongly  recommend  the  battery  owners  not  to  remove  their 
present  boilers  and  engine  to  the  new  site,  but  rather  strain  every 
effort  to  instal  an  internal  combustion  engine  there,  and  set  off  the 
saving  in  transportation  and  erection  of  the  old  against  the  initial 
cost  of  the  new  engine.  The  saving  in  the  cost  for  power  would 
soon  recompense  them  for  the  extra  outlay. 

*  Bulletin  i0,  pp.  114,  et  seq.       f  Bulletin  4u,  pp.  399,  et  se'i. 
X  Vide  Map.    Plate  X. 


being  worked  are  sbort  shoots  of  quartz,  which  are  invariably  len- 
ticular in  shape. 
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From  cursory  observations  it  would  appear  thai  the  country 
rock  belongs  to  the  Mosquito  Creek  Scries,  and  consists  of  the 
typical  quartzites,  altered  sandstones,  etc.,  with  interbedded  con- 
glomerates, the  beds  lying  at  a  high  angle  from  the  horizontal. 
These  beds  have  been  t  wisted,  bent  and  faulted  in  ail  direct  ions, 


and  it  is  in  the  folds  that  the  quartz  has  been  deposited.  The  reefs 
can  )>e  roughly  likened  to  vertical  saddles  as  shown  in  the  accom- 
panying diagram  of  the  Crescent  CM.  (Plate  [.).  It  necessarily 
follows  that  prospecting  should  he  carried  on  not  only  vertically,  but 
that  cross-cuts  should  be  put  in  horizontally  at  the  tops  of  the  folds, 
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i.e.,  where  the  quartz  is  thickest.  I  consider  that  such  development 
would  be  certain  to  reveal  fresh  reefs  or  saddles.  That  the  saddle 
formation  is  the  occurrence  of  the  quartz  reefs  can  be  seen  in  some 
instances  from  the  outcrops,  but,  owing  to  the  broken  nature  of 
the  surface,  these  are  more  often  covered  over  by  surface  debris. 

The  Crescent  G.M.L.  180l. — This  mine  lies  about  half-way  be- 
tween the  battery  and  Cook's  Creek.  It  is  situated  on  the  top  of  a 
rough  hill,  the  ore  from  the  mine  being  removed  to  the  track  on  the 
level  ground  by  means  of  a  "flying  fox"  rigged  on  a  light  steel 
rope  {see  Fig.  37.)  The  workings  consist  of  an  open-cut  as  seen 
on  the  accompanying  sketch  plan,  Plate  I.,  and  a  shaft  on  the 
underlay  carried  to  a  depth  of  60  feet.  Though  the  returns  from 
ore  raised  are  high  in  gold  values,  the  stone  is  small  and  short. 
Under  the  existing  conditions  low-grade  ore  is  worthless,  the 
handling,  cartage,  and  crushing  costs  being  of  necessity  very  high. 
In  a  gully  at  the  foot  of  the  hill  a  quartz  reef  was  worked,  but 
eventually  it  became  too  small  to  follow  and  was  abandoned. 

The  Reward  G.M. — On  this  property  are  two  parallel  reefs, 
about  two  chains  apart,  with  a  general  direction  of  N.  40  deg.  east, 
and  underlies  to  the  east  at  a  high  angle.  The  reefs  form  a  kind  of 
half  circle.  At  the  northern  end  they  intersect  a  band  of  con- 
glomerate, and  turning  to  the  eastward  follow  this  course  for  a 
short  distance  and  then  disappear  beneath  the  surface.  The  ore 
crushed  has  been  taken  from  the  scattered  out-crops  and  from  a 
few  feet  only  below  the  surface.  The  width  of  the  ore  is  variable, 
but  averages  from  three  to  five  feet. 

The  Morning  Star  G.M.L.  182l. — The  reef  worked  on  this  mine 
is  apparently  a  continuation  of  the  eastern  reef  of  the  Reward  Mine. 
Very  little  prospecting  has  been  done  on  this  property,  but  the  stone 
won  from  the  surface  has  given  payable  results.  A  band  of  con- 
glomerate cuts  through  the  northern  end  of  this  lease.  There  are 
several  other  prospecting  properties  and  a  fair  number  of  quartz 
bodies  still  untouched,  but  these  are  all  small  quartz  veins.  I  saw 
nothing  during  my  short  visit  in  the  way  of  an  ore  deposit  which 
might  be  called  massive. 


Table  showing  the  Yield  of  the  Eastern  Creek  Reefs. 


Name  and  No  of  Lease. 

Dollied. 

Tons 
crushed. 

Gold 
therefrom. 

The  Crescent  (180l)  

Doherty  Reward  (176l) 

Doherty  Reward  Leases  (176l,  177l) 

The  Harp  (177l)   

The  Morning  Star  (182l) 

The  Olive  (187l)   

The  Rose  (179l)   

The  Shamrock  (178l)  

The  Thistle  (184l)   

Sundry  Claims 

Total  (to  31st  December,  1911) 

fine  ozs. 

4-00 
3-77 

tons(2,2401bs.) 
631-75 
142-25 
17  00 
62  00 
233-00 
20  00 
152-00 
206-25 
33-50 
10  00 

fine  ozs. 
1,064-41 

171-43 

428-70 
70-22 

425-03 
18-76 
83  00 

319-30 
33  02 
16-31 

7-77 

1,507-75    1  2,640  17 
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The  Barton  Gold  Mini;. 
On  the  return  trip  Prom  Eastern  Crook  to  Nullagine,  I  called 
in  and  inspected  The  Barton  G.M.    At  the  time  of  I  lie  Stale  Mining 
Enoineer's  visit  in  L907  the  water  shafl  had  been  sunk  to  a  vertical 


depth  of  160  feet,  and  a  drive  commenced  to  the  south  in  the  ore 
channel.  Since  that  date  the  drive  has  been  extended  for  a  total 
distance  of  350  feet.  The  lode  in  this  level  consists  of  two  parallel 
quartz  reefs,  separated  by  a  band  of  decomposed  rock?  about  six  to 


At  a  distance  along  the  drive  of  L50  feet,  the  stone  lias  been 
stuped  for  200  feet  to  the  100  feet  level.    The  average  width  of  the 


contents  than  the  hanging-wall  red'.  At  a  distance  of  200  feel 
south  of  the  shaft  in  the  150  feet  level,  a  winze  has  been  sunk  to 
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inches  and  a  value  per  ton  of  21  dwts.  In  the  north  end  of  the 
drive,  adjacent  to  the  water  shaft,  the  reefs  are  broken,  and  go  off 
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in  stringers  of  quartz,  but  as  the  reef  is  seen  at  the  surface  out- 
cropping furi  her  north  this  splitting  up  is  probably  only  tempor- 
ary. 

The  average  value  for  the  stone  crushed  from  the  150ft.  to  100ft. 
level  has  been  about  :>f>  dwts.  per  ton.  On  the  surface  the  main 
reef  can  be  followed  for  a  distance  of  at  leas!  1,200  feet.  A  short 
distance  to  the  east  of  the  main  reef  and  running  parallel  to  it,  is 
another  bold  outcrop,  which,  up  to  the  present  time,  has  not  been 
developed,  though  it  undoubtedly  carries  gold  values.  In  Bulletin 
40,  pp.  92,  et  seq.,  the  Government  Geologist  has  written  up  the 
details  of  the  earlier  workings  and  history  of  this  mine,  and  a 
further  complete  report  is  supplied  by  the  State  Mining  Engineer  in 
the  same  Bulletin,  and  will  be  found  on  page  95  of  the  appendix.  I 
concur  with  these  writers  that  the  adjoining  outcrops  on  the  Barton 
Gold  Mine  are  the  most  persistent  and  permanent  in  appearance  of 
any  of  the  quartz  reefs  in  the  Nnllagine  District. 

After  inspecting  the  Barton  Mine,  we  pushed  back  to  Marble 
Bar,  and  from  thence,  with  a  fresh  outfit  of  horses,  and  a  depart- 
mental trap,  I  proceeded  to  Bamboo  Creek,  which  lies  in  a  north- 
easterly direction  from  Marble  Bar  at  a  distance  of  approximately 
50  miles. 

En  route  the  Moolyella  tinfields  were  visited,  but  there  is 
little  to  record  about  this  centre.  At  the  time  of  inspection  there 
were  some  half-dozen  prospectors  dry-blowing  the  old  worked-ont 
gullies  for  tin  (oxide),  and  a  few  natives  with  their  gins  doing  the 
same  class  of  mining.  At  the  upper  end  of  the  workings,  some 
narrow  pegmatite  veins  have  been  opened  out  to  a  very  small  ex- 
tent, but  sufficiently  to  show  the  tin  oxide  in  the  dykes.  It  is  prob- 
ably to  the  denudation  of  such  dykes  and  some  of  the  associated 
massive  granite  in  this  district  that  the  tin  leads  owe  their  origin. 
Sluicing  and  puddling  the  tailings  in  the  gnllies  has  been  resorted 
to,  but  without  much  success. 

Bamboo  Creek. 

In  1904  a  Geological  report*  and  map  was  issued  by  the  Govern- 
ment Geologist  on  the  Bamboo  Creek  Mining  centre  with  a  des- 
cription of  the  various  mines  then  in  operation  and  notes  from  the 
reports  of  Messrs.  S.  J.  Becher  and  R.  G.  Gladstone,  Inspectors  of 
Mines  for  the  District,  on  some  of  the  mines  now  abandoned  and 
inaccessible  for  inspection. 

During  1911  a  report  was  sent  in  to  the  Department  by  Warden 
Riches  on  the  question  of  subsidising  crushing,  carting,  water  sup- 
ply, etc. 

Since  1904  and  more  particularly  during  the  last  few  months 
certain  prospecting  and  development  work  has  been  done  on  some 
of  the  mines  which  has  an  important  bearing  on  the  future  of  the 

*  G.S.  W.A.,  Bulletin  No.  15,  also  Bulletin  No.  40. 


district,  and  the  following  report  will  be  confined  to  a  description 
of  these  developments  and  their  possibilities,  with  a  few  remarks 
on  the  present  conditions  of  the  held  with  regard  to  crushing  facili- 
ties, water  supply,  etc. 


There  is  unfortunately  no  further  available  information  to  be 
gathered  about  most  of  the  mines  than  that  already  supplied  by 
the  Government  Geologist's  report  of  1904. 

Starting  on  the  western  end  of  the  belt,  the  first  important  de- 
velopment is  in  the  Prophecy  mine. 


work  carried  out  being  by  two  adits  into  the  hill  to  try  to  cut  the 
reef  which  has  been  worked  from  the  outcrop  to  a  vertical  depth  pf 
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about  90  to  100  feet.  The  top  adit  intersected  the  reef  at  a  longitud- 
inal distance  of  86  feet  and  a  winze  sunk  on  the  underlay  proved  the 
non-existence  of  the  reef,  though  the  ore  channel  was  distinct.  It 
was  picked  up  in  an  adit  140  feet  lower  down  and  at  a  horizontal 
distance  from  the  surface  of  250  feet;  no  driving  was  done  in  this 
ore  channel  either  east  or  west,  though  vertically  overhead  at  the 
surface  it  was  evident  that  these  workings  were  at  the  eastern  end 
of  the  quartz  outcrop.  On  the  abandonment  of  the  lease  by  the 
Company,  work  was  continued  in  the  lower  tunnel  by  private  enter- 
prise, and  what  I  consider  to  be  a  fresh  reef  has  been  cut  at  the  end 
of  the  tunnel,  a  horizontal  distance  from  the  surface  of  305  feet. 
Though  this  reef  is  small,  being  only  a  few  inches  thick,  it  is  rich 
in  gold,  and  I  consider  it  to  be  a  parallel  reef  to  the  one  formerly 
worked  in  the  upper  levels.  This  development  is  important,  as  it 
proves  that  high  grade  ore  exists  at  a  vertical  depth  of  over  200 
feet  from  the  surface;  it  also  proves  the  occurrence  of  parallel  ore 
bodies. 

Bamboo  Queen  G.M.L.  733  (formerly  G.M.L's  54  and  409).— A 
three-compartment  timbered  shaft,  210  to  230  feet  vertical  depth,  was 
sunk  on  this  mine  by  the  previous  holders  of  the  ground,  but  owing  to 
the  late  heavy  rains  the  lower  workings  were  flooded  and  inaccessible. 
The  owners  of  the  mine  assured  me  that  the  following  develop- 
ment work  had  been  carried  out  by  them  at  the  176  feet  level. 
Crosscut  N.E.  75  feet  and  S.W.  75  feet,  and  a  drive  45  feet 
N.W.  In  this  development  work  several  quartz  veins  were  cut, 
but  were  not  payable.  As  in  the  Prophecy  G.M.,  the  shaft  has  been 
sunk  on  the  S.E.  end  of  the  quartz  reef,  which  had  been  worked 
in  the  upper  levels ;  the  present  owners  intend  continuing  the  drive 
further  to  the  north-west.  At  the  100  feet  level  a  crosscut  has  been 
put  in  40  feet  north-east  opposite  the  shaft,  and  drives  extended 
from  the  shaft  30  feet  north-west  and  35  feet  south-east.  From  the 
shaft  for  a  distance  of  30  feet  into  the  crosscut  the  country  is 
much  crushed  and  impregnated  with  quartz  leaders.  A  trial  parcel 
of  100  tons  from  the  drives  and  crosscut  gave  a  return  of  six  dwts. 
over  the  battery  plates.  The  value  of  the  tailings  is  unknown. 
Above  the  100  feet  level  practically  all  the  stone  has  been  stoped, 
the  returns  from  which  may  be  seen  in  the  Government  Geologist's 
report  for  1904.*  I  consider  that  further  prospecting  at  the  100 
feet  level  in  this  mine  and  probably  at  the  160  feet  level  will  dis- 
close considerable  quantities  of  low  grade  ore. 

Bonnie  Boon  G.M.L.  408. — As  can  be  seen  from  the  report 
of  the  Government  Geologist  for  1904,  the  ore  body  in  this  mine  is 
much  larger  than  the  average  quartz  vein  of  the  Bamboo  District. 
The  main  shaft  has  at  present  a  vertical  depth  of  100  feet,  with  two 
timbered  compartments:  a  winze  has  been  sunk  30  feet  below  this 
level.    Stoping  from  the  level  upwards  produced  1,000  tons  of  ore 


*  G.  S.  Bulletin  No.  15,  also  Bulletin  40. 
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with  a  return  of  about  £3  per  ton  over  the  plates.  West  of  the 
shaft  the  quartz  is  intact,  and  is  from  4  to  8  feet  thick.  At  present 
the  working's  are  unsafe,  but  with  a  small  capital  outlay  the  stone 
could  be  cheaply  mined.  Tn  the  eastern  end  of  the  stope,  the  stone  is 
smaller,  but  is  considered  payable.  With  anything  like  reasonable 
carting  and  crushing  charges  there  are  many  hundred  tons  of  ore 
above  the  100  feet  level  in  this  mine,  which  would  give  a  handsome 
profit.  I  have  every  reason  to  believe  that  the  reason  why  mining 
operations  were  stopped  in  this  mine  was  due  to  the  fact  of  the  heavy 
crushing  and  carting  charges,  about  50s.  per  ton.  The  upper  work- 
ings of  the  mine  and  gold  returns  have  been  referred  to  fully  in  the 
Government  Geologist's  report,  11)04.  While  sinking  the  shaft,  the 
manager  assured  me  that  they  drew  from  5,000  to  7,000  gallons  of 
water  per  hour.    I  have  every  reason  to  believe  this  statement. 

Bamboo  King  G.M.L.  471  ("Micky") . — A  brief  descrip- 
tion of  this  mine  is  to  be  found  in  the  rejDort  of  1904.  The 
workings  at  present  are  unsafe,  but  I  was  able  to  see  that  there 
was  a  considerable  quantity  of  stone  left  in  the  stopes.  At  the 
mouth  of  the  tunnel  120  tons  is  still  at  grass;  56  tons  from  the  heap 
yielded  lldwts.  per  ton  over  the  plates,  a  return  which  paid  crushing 
and  carting  charges  only. 

Kitchener  GM.L.  707. — Since  the  top  levels  were  stoped  con- 
siderable prospecting  has  been  done  by  the  present  owners.  There  is 
a  vertical  shaft  timbered  to  100  feet  and  equipped  with  a  boiler  and 
pump.  At  the  100  feet  level  a  crosscut  has  been  put  in  south-west 
for  a  distance  of  70  feet  from  the  shaft.  At  the  end  of  the  crosscut 
drives  extend  30  feet  north-east  and  30  feet  south-west,  exposing  a 
reef  for  the  whole  distance.  This  is  a  parallel  reef  to  the  one  worked 
on  the  surface.  Stone  is  showing  in  the  face  of  the  drives  and  under- 
foot. There  are  some  40  feet  of  backs  to  be  stoped  above  this  level. 
The  last  crushing  averaged  six  ounces  over  the  plates  and  gave  a 
return  of  some  £1,300  sterling.  The  gold  in  this  reef  is  usually 
found  with  traces  of  galena.  1  consider  this  another  example  of  a 
mine  resuscitated  by  plucky  prospecting  and  a  demonstration  that 
though  the  outcropping  ore  bodies  may  cut  out,  other  payable  paral- 
lel ore  bodies  may  still  be  found. 

Bonnie  Dundee  G.M.L.  712. — This  and  another  prospecting 
claim,  known  as  Grant's,  occurs  some  two  miles  south  of  the  Bonnie 
Doon.  On  both  properties  outcrops  are  seen  running  practically  east 
and  west  and  up  till  recently  were  neglected,  being  regarded  as 
"cross  courses."  The  prospectors  on  the  Dundee,  however,  have  sunk 
a  shaft  to  a  vertical  depth  of  IS  feet.  Stone  taken  from  these  work- 
ings gives  pan  prospects  sufficiently  encouraging  for  them  to  con- 
tinue their  work,  provided  reasonable  crushing  facilities  are  obtain- 
able. On  the  surface  the  quartz  outcrop  can  be  traced  distinctly  for 
at  least  half  a  mile.  The  reef  on  Grant's  claim  runs  parallel  to  that 
on  the  Bonnie  Dundee.  Prospecting  has  only  just  been  commenced  on 
this  reef. 
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Revenue  G.M.L.  718. — Flat  leaders  have  been  worked  on  this 
mine  from  which,  by  dollying,  251  ounces  of  gold  have  been  recorded. 
A  quartz  outcrop  extends  east  and  west  across  the  lease,  but  so  far 
has  not  been  exploited. 

Bulletin  G.M.L.  695. — This  mine  is  flooded  with  water  and 
is  inaccessible. 

Crushing  Facilities,  Water,  Timber,  etc. — The  battery  charges 
at  the  Bulletin  G.M.,  the  only  crushing  plant  at  Bamboo, 
are  £2  per  ton,  and  the  average  cost  for  carting,  including 
labour,  about  12s.  6d.  per  ton.  The  water  supply  is  inade- 
quate. The  mill  was  originally  working  ten  head,  but  at  present 
five  head  are  in  absolute  decay,  and  the  five  head  in  use  are  in  a  bad 
state  of  repair,  and  provided  with  only  five  feet  of  plates.  For 
crushing  purposes  the  site  is  unsuitable,  as  it  is  at  least  three  miles 
distance  by  road  from  the  principal  mines.  As  a  public  mill  it  renders 
it  necessary  for  the  prospector  to  obtain  at  least  twenty  pennyweight 
ore  to  pay  expenses; — I  consider  that  if  the  charges  for  crushing 
were  reduced  to  those  prevailing  at  the  Marble  Bar 
State  Battery  there  would  immediately  be  available  ore 
sufficient  to  keep  a  five-head  mill  running  constantly  two  shifts 
a  day  for  twelve  months,  and  that  it  would  be  highly  probable  that 
the  mines  not  only  now  working,  but  many  of  those  long  since 
abandoned  would  be  taken  up  and  developed.  There  were  at  the 
time  of  my  visit  seventeen  men  working  on  the  field,  mostly  on  de- 
velopment work.  With  regard  to  the  question  of  subsidising  the 
present  mill,  or  defraying  the  carting  charges  of  stone  to  the  same, 
I  cannot  see  how  it  would  materially  benefit  the  mining  community 
of  Bamboo  Creek.  To  put  the  present  Bulletin  mill  in  good  working 
order  would  be  a  costly  undertaking,  as  it  would  practically  have  to 
be  reconstructed  and  an  internal  combustion  engine  added  to  replace 
the  present  steam  plant,  As  has  already  been  pointed  out,  the  posi- 
tion is  unsuitable  and  the  water  supply  is  limited  and  insufficient. 

The  cost  of  fuel  delivered  is  £3  per  cord,  and  charcoal  can  be 
obtained  probably  for  between  £7  to  £8  per  ton. 

As  has  been  pointed  out,  there  is  a  copious  supply  of  water 
on  the  Bonnie  Doon,  and  the  owners  of  this  mine  are  agreeable  to 
hand  over  the  use  of  one  of  the  compartments  of  their  shaft  indefi- 
nitely as  a  pumping  shaft,  Although  it  may  not  be  desirable  to 
obtain  water  for  public  purposes  from  a  private  source,  I  see  no 
objection  when  the  owners  are  willing  to  be  bound  down  by  agree- 
ment. The  site  is  central  and  suitable  for  battery  purposes,  and  the 
Engineer  for  Mines  Water  Supply  assures  me  that  there  would  be 
no  difficulty  in  obtaining  another  water  supply  if  necessary  in  the 
immediate  vicinity.  Freight  from  Marble  Bar  to  Bamboo  Creek 
can  be  reckoned  at  £3  pei  ton  for  material  easily  handled,  and  £4 
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1()s.  per  ton  for  machinery.  The  ore  al  Bamboo  Creek  is  apparently 
free  milling  and  amenable  to  cyaniding.  The  stone  is  quartz,  with  a 
little,  it'  any,  lode  material. 

After  a  personal  examination  and  consideration  of  all  the 
evidence,  I  am  of  opinion  that  a  Slate  mill  is  warranted  and  neces- 
sary at  Bamboo  ("reek,  and  that  there  is  enough  stone  raised  or  ready 
for  stoping  to  keep  a  small  mill  going,  also  thai  the  erection  of  a 
State  mill  would  encourage  prospecting  in  the  district  and  be  the 
means  of  opening  up  again  several  mines  at  present  abandoned. 

I  am  also  of  the  opinion  that  unless  something  definite  be  done 
in  this  direction  at  an  early  date,  with  perhaps  the  exception  of 
three  mines,  the  held  will  be  abandoned. 


Table  showing  l'/e  Yield  of  the  Bamboo  Beefs  up  to  the  end  of  1911. 


Name  and  Number  of  I  ease. 

Ore 
Crushed. 

Gold 
therefrom. 

tons. 

fine  ozs. 

Alpha  G.M.L.  (395)   

4-00 

7-44 

Bamboo  Consolidated  G.M.  Co.,  G.M.L.  161/193 

1,579-50 

2,995-85 

Bamboo  Queen  and  Reward  Mines,  Ltd.,  G.M.Ls 

1,390-50 

1,935-20 

(409,  547) 

Bamboo  Revenue,  G.M.L.  718  * 

Blue  Streak,  G.M.L.  (709)  f   

Bobby  Burns,  G.M.L.  (693)   

1-50 

23-67 

Bulletin,  G.M.L.  (161)  

1,965  00 

3,427-92 

Bulletin  G.M.L.  (161)   

82-00 

279-47 

Bulletin,  G.M.L.  695   

322-00 

722-42 

Bulletin  Leases,  G.M.L.s  (161,  653)  .. 

440-00 

1,104-97 

Federation,  G.M.L.  (462)  

34-50 

44-63 

Mt.  Prophecy,  G.M.L.  (46)   

318-50 

559-68 

Mt.  Prophecy  and  Perseverance  G.Ms.,  Ltd., 

1,339-50 

2,563-14 

G.M.Ls.  (46,  49) 

Nil  Desperandum   G.M.L.  119  

169-00 

126-67 

Pilbara  Goldfields,  Ltd.,  G.M.Ls.  (62,  76,  406,  407, 

2,297-75 

2,663-46 

408,  471) 

Pilbara  Syndicate,  Ltd.,  G.M.L.  171     . . 

96-00 

98-61 

Premier  G.M.L.  (432)   

40-00 

68-95 

Tasmanian  and  No.  1  Timbuctoo,  G.M.L.  (71, 

1,433-00 

2,681-87 

187) 

Tidal  Wave  G.M.L.  (522)   

80-00 

68-85 

Sundry  Claims  J 

148-75 

518-36 

Total 

11,741  50 

19,891  16 

*  157-68  fine  ozs.,  dollied  and  specimens 
t  62-35 
$  307-83 

527-86 
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North  Pole. 

On  completing  the  inspection  of  the  Bamboo  Creek  mines  I 
returned  again  to  Marble  Bar,  and  from  thence  made  my  way  to 
the  "North  Pole,"  by  way  of  Boyer's  track.  The  road  was  excep- 
tionally rough  and  in  places  unfit  for  vehicular  traffic.  As  a  matter 
of  fact,  towards  the  end  of  the  journey  we  resorted  to  pack  and 
saddle  horses. 

From  both  a  geological  and  mining  point  of  view  this  journey 
was  well  worth  the  trouble,  as  the  North  Pole  is  a  most  interesting 
centre  for  both  studies. 

The  North  Pole  itself  is  situated  to  the  immediate  west  of  a 
boss  of  granite  about  10  to  12  miles  long-  by  5  to  7  miles  wide, 
which  has  at  some  time  forced  its  way  through  the  greenstone.  The 
greenstones  themselves  are  surrounded  in  their  turn  by  steep  rugged 
ranges  of  the  Nullagine  Series.  As  these  rocks  are  described  in  full 
in  Bulletin  40,  reference  to  the  mines  and  lodes  only  will  be  made  in 
this  report. 

The  Percy  Mine  is  situated  about  30  chains  south  of  the  most 
eastern  peg  of  the  old  Democrat  lease,  which  has  been  fully  described 
in  Bulletin  40,  page  38.  On  the  Percy  a  fairly  well-developed  copper 
lode  has  been  opened  out  to  a  vertical  depth  of  60  feet.  At  the 
bottom  of  the  shaft  two  short  drives  have  been  put  in  on  the  course 
of  the  lode,  which  has  a  bearing  of  N.  35deg.  to  40deg.  W.  The  lode 
underlies  north-east  at  a  high  angle.  In  the  face  of  the  north- 
western drive  the  lode  has  a  width  of  some  16  feet,  and  in  this  face 
six  feet  at  present  is  of  a  payable  nature,  a  sample  I  broke  out 
myself  giving  the  return  of  11.18  per  cent,  of  metallic  copper,  with 
gold  contents  nil.  Both  to  the  north  and  south  of  the  shaft  the  lode 
may  be  seen  outcropping  on  the  surface.  Some  fine  specimens  of 
green  carbonates  were  picked  up  from  these  outcrops.  It  was  in- 
teresting to  note  that  these  green  carbonates  had  the  crystalline  form 
of  the  blue  carbonates  of  copper,  and  were  probably  pseudomorphs 
by  replacement  after  such. 

Ten  tons  of  copper  ore  taken  from  this  mine  and  shipped  to 
Port  Kembla,  N.S.W.,  gave  a  return  of  16  per  cent,  metallic  copper, 
gold  nil. 

Besides  the  old  workings  described  in  Bulletin  40,  and  now 
abandoned,  there  are  numerous  quartz  reefs  throughout  this  area 
which  have  so  far  not  been  touched.  Travelling  about  seven  miles 
south-east  from  North  Pole  to  a  spot  about  ten  miles  distant  from 
Shady  Well  some  very  interesting  country  was  traversed.  Here  the 
hills  are  extremely  rugged,  the  country  rock  being  represented  chiefly 
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by  much  altered  sediments,  now  standing  up  in  rugged  peaks  of 
quartzite,  through  which  the  water-courses  have  cut  deep  gorges. 

At  a  spot  known  as  "Breen's  Camp"  there  is  a  magnificent 
example  of  the  formation  of  a  mineral  deposit  on  an  enormous 
scale.  This  consists  of  a  lode  of  barytes  (barium  sulphate),  which 
assumes  the  dimensions  of  a  range  rather  than  a  typical  ore  deposit; 
but  it  clearly  shows  that  the  lodes  of  this  district  need  not  be  small 
and  insignificant,  for  if  thousands  of  tons  of  barytes  can  be  formed 
as  it  occurs  here,  why  not  the  same  quantities  of  other  minerals  of 
a  higher  commercial  value?  It  is  certainly  encouraging  in  this  res- 
pect. 

Immediately  below  this  barytes  range,  and  at  the  end  of  a  gorge 
cut  through  it  is  a  fine  water-hole.  It  is  said  that  when  this  water 
is  used  for  drinking  purposes  the  consumer  has  difficulty  in  appeas- 
ing his  appetite,  the  water  acting  as  a  powerful  tonic, 

The  Mineral  Industry  for  1910  gives  the  following  information 
on  the  commercial  use  of  barytes : — ■ 

The  business  is  small,  the  total  consumption  of  barytes  not  usually 
exceeding  55,000  tons  annually.  Between  12,000  and  15,000  tons  of 
crude  material  are  imported  (i.e.,  into  U.S.A.)  each  year  containing 
95  to  96  per  cent.  BaS(J4.  This  is  delivered  at  Atlantic  ports  for 
about  23s.  per  ton  with  an  additional  duty  of  7s.  3d.  per  ton.  The 
imports  for  1910  were: — crude,  18,992  short  tons,  and  manufactured, 
3,184  tons.  The  increased  tariff  has  not  had  any  appreciable  effect 
on  the  barytes  industry.  The  price  of  American  ground  barytes  f.o.b. 
New  York  varies  from  52s.  to  62s.  6d.  per  ton,  depending  on  the  grade. 
The  American  "floated"  has  a  limited  market  at  about  75s.  per  ton, 
while  the  foreign  ' '  floated ' '  barytes  is  sold  for  86s.  per  ton  f.o.b.  New 
York.  The  principal  use  of  barytes  is  in  the  paint  industry.  The  mixture 
known  as  ' '  Venice  white  lead ' '  contains  50  per  cent,  barytes ;  ' '  Ham- 
burg white"  contains  66  per  cent.,  and  "Dutch  white"  75  per  cent. 
Barytes  makes  a  paint  which  is  opaque,  and  is  little  acted  upon  by 
sulphuric  acid.  It  is  also  used  for  the  refilling  of  sugar,  enamelling 
of  iron,  and  in  the  manufacture  of  lithophone. 

The  chief  point  is,  that  the  raw  material  is  worth  at  most  only 
23s.  per  ton,  so  that  under  existing  conditions  the  deposits  at  North 
Pole  are  valueless  at  present,  The  prices  for  the  refined  ground 
article,  too,  are  not  sufficiently  high  to  warrant  its  manufacture  on 
the  spot. 

At  a  distance  of  about  one  mile  east  of  the  barytes  deposit  W. 
Breen  is  working  a  deposit  for  gold.  This  deposit,  as  far  as  I 
know,  is  unique  for  the  district,  and  consists  of  a  lode  formed  in 
the  folds  of  the  country  rock,  presumably  the  Nullagine  Series. 

The  accompanying  sketch,  Plate  II.,  of  the  lode  shows  clearly 
its  mode  of  occurrence.  Considering  the  formation  of  this  lode  from 
a  broad  point  of  view,  it  is  undoubtedly  similar'  to  that  of  the  quartz 
reef  at  Eastern  ('reek,  etc.,  except  that  the  lode  does  not  contain 
quartz.  It  may  be  looked  on  as  a  layer  of  the  country  rock  impreg- 
nated with  gold  contents  from  circulating  solutions  in  which  silica, 
etc.,  have  been  absent,  or  brought  up  in  solution  during  the  precipi- 
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tation  of  the  gold.  From  a  mining  point  of  view,  it  is  one  of  those 
examples  of  ore  deposits  which  requires  careful  consideration,  as  it 
points  strongly  to  the  possibilities  of  similar  deposits  being  found 
over  extensive  areas.  The  strike  of  the  lode  is  N.E.  and  S.W.,  with 
an  underlie  at  a  low  angle  to  the  S.W.  It  will  be  particularly  inter- 
esting to  see  whether  the  deposit  continues  for  any  distance  on  the 
underlie,  and  with  this  object  in  view  the  owner  intends  to  sink 
a  shaft  to  cut  the  deposit  some  200  feet  away  from  the  outcrop. 

So  far,  the  ore  sent  to  the  Marble  Bar  battery  has  averaged 
about  70s.  total  gold  contents  per  ton  from  32  tons.  After  leaving 
the  North  Pole  centre  we  followed  the  usual  route  to  the  asbestos 
deposit,  passing  over  country  already  fully  described  by  the  Govern- 
ment Geologist  in  previous  reports. 


Asbestos  has,  of  late  years,  become  not  only  a  highly  market- 
able mineral,  but  its  uses  are  also  constantly  increasing.  As  the 
rocks  with  which  it  is  associated  are  prevalent  not  only  in  certain 
parts  of  the  Pilbara  Goldfield,  but  also  in  other  parts  of  Western 
Australia,  there  is  a  probability  of  deposits  of  asbestos  being  found 
in  this  State  which  may  be  of  commercial  value.  Before  dealing 
with  the  deposits  under  immediate  notice,  therefore,  it  might  be  of 
general  interest  and  utility  to  give  a  resume  as  to  the  mode  of  occur- 
rence of  asbestos  in  other  parts  of  the  world,  its  physical  and 
chemical  properties,  commercial  uses,  mining,  milling,  etc. 

Under  the  general  term  "Asbestos71  are  classed  several  groups  of 
minerals  possessing  more  or  less  the  same  physical  characteristics 
but  variable  chemical  composition. 

Formerly  the  word  "Asbestos"  was  used  to  denote  the  fibrous 
variety  of  hornblende  only,  but  now  two  main  groups  are  classified 
under  this  term,  viz. : — 


Asbestos  Deposits  at  Soanesvillu. 


General  Introduction. 


(c.)  Mountain  Wood  and  Mountain  Leather. 


^3.  Crocidolite. 


Serpentine 
Group 


< 


f  4.  Serpentine — 
!  (a.)  Chrysotile. 

1  (b.)  Picrolite. 

^  5.  Talc. 
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Though  there  is  a  resemblance  in  the  above  groups  or  subdivi- 
sions of  both  chemical  and  physical  qualities,  still  there  often  exisl 
definite  differences.  As  a  rule  these  differences  are  chemical  rather 
than  physical. 

Prom  a  chemical  point  of  view  the  greal  difference  between  the 
two  groups  is  the  presence  of  a  higher  percentage  of  silica,  Lime, 
ferrous  oxide,  and  sometimes  alumina  in  the  amphibole  than  in  the 
serpentine  group,  with  a  corresponding  loss  in  water  and  magnesia. 
The  following  is  a  table  showing  the  comparative  analyses,  as  com- 
puted from  Dana's  mineralogy  :• — ■ 


Table  showing  the  Chemical  Composition  of  certain  Asbestiform 

Minerals. 


Tremolite. 

Actinolite. 

Crocid- 
olite. 

Chryso- 
tile. 

Talc. 

Silica 

57-70 

57  13 

51-22 

43-56 

61-95 

Alumina 

115 

0-52 

•98 

Ferrous  Oxide 

6-39 

34-08 

1-62 

1-91 

Manganese  Oxide  .  . 

0-65 

Magnesia 

28-85 

22  •  66 

2-48 

4i-36 

30-87 

Lime 

13-35 

13-28 

•03 

Water 

1-57 

4-80 

13-79 

4-08 

MnO  (Manganese 

010 

Oxide) 

Na.O  (Sodium  Oxide) 

7-07 

The  first  sub-group  has  not  been  put  to  any  commercial  use,  so  it 
will  be  passed  over  here  and  not  dealt  with  further. 

Tremolite  is  a  calcium  magnesium  amphibole  (a  non-aluminous 
amphibole)  (Ca  Mg  Fe)  Si03.  Silica  57.70,  Mg.  28.85,  Ca.  13.35, 
Commercially  it  is  not  much  used. 

Actinolite  is  essentially  a  silicate  of  iron,  calcium  and  magnesium 
(Ca  Mg  Fe)  Si03.  It  is  used  commercially  to  a  certain  extent,  but 
not  very  extensively,  its  chief  uses  at  present  being  for  weighting- 
paper,  roofing,  and  various  forms  of  adulteration.  The  fibrous 
variety  occurs  in  long,  light  green  crystals,  the  green  colour  being 
due  to  the  presence  of  iron.  It  never  possesses  the  true  fibre  of 
asbestos,  though  it  is  sometimes  mistaken  for  the  same. 

Mountain  Leather  and  Mountain  Wood  arc  of  no  commercial 
value.  They  contain  little,  if  any  alumina,  and  do  not  separate  into 
fibres,  which  renders  them  useless  lor  most  of  the  purposes  for  which 
asbestos  is  in  use. 
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Crocidolite. — Commonly  known  a  "Bine  Asbestos,"  is  a  silicate 
of  soda  and  iron.  Silica  49.6,  iron  sesquioxide  22.00,  iron  protoxide 
19.80,  soda  8.60.  This  form  possesses  good  fibre,  which  is  easily 
parted,  and  has  great  tensile  strength.  As  a  commercial  product, 
though,  it  fails  on  account  of  its  non  heat-resisting  quality,  yet  it 
has  a  steady  demand  in  the  manufacture  of  roofing  tiles,  etc.,  where 
strength  of  fibre  alone  is  essential. 

Picrolite. — This  is  one  of  the  common  fibrous  varieties  of  ser- 
pentine, and  occurs  in  the  latter  in  fibrous  aggregations.  It  is 
common  in  most  of  the  Canadian  chrysotile  asbestos  mines,  and  is 
called  by  the  miners  "Bastard  Asbestos."  The  fibres  are  sometimes 
long,  but  are  usually  harsh  to  the  touch,  are  not  flexible,  nor  easily 
separable,  lack  tensile  strength,  and  are  sometimes  even  brittle.  Tt 
is  not  used  in  commerce,  though  its  properties  are  such  that  there 
is  little  doubt  that  it  will  be  put  to  some  commercial  use  in  the 
future. 

Talc. — This  mineral  rarely  possesses  the  fibrous  nature  of  the 
other  varieties  of  the  serpentine  group,  though  the  chemical  com- 
position is  similar,  and  it  is  found  associated  with  serpentine,  of 
which  it  is  often  an  altered  form.  Commercially  its  value  depends 
on  its  freedom  from  impurities.  When  of  commercial  use  its  colour 
must  be  white,  and  the  texture  should  be  soapy  when  ground  to  a 
powder.  Its  principal  uses  depend  on  the  fact  that  it  is  an  excellent 
heat  resister,  withstands  alteration  in  temperature,  is  unaffected  by 
moisture  or  fumes.  Its  common  uses  are  for  gas  jets,  table  tops, 
furnace  linings,  etc.  A  use  to  which  it  has  lately  been  put  is  the 
manufacture  of  paper  with  a  glazed  surface,  for  which  it  is  more 
suitable  than  kaolin.  Talc  is  common  in  most  countries,  and  is 
essentially  a  derivative  of  any  ferro-magnesian  rock  or  mineral, 
more  particularly,  perhaps,  serpentine. 

Chrysotile. — This  is  undoubtedly  the  most  important  of  the 
fibrous  serpentines,  and  possesses  all  the  qualities  of  first-class  as- 
bestos, viz.,  length  of  fibre,  fineness  of  fibre,  tensile  strength,  infusi- 
bility,  heat  and  acid-resisting  properties,  and  flexibility.  Chrysotile 
asbestos  possesses  all  these  qualities  to  a  marked  degree.  In  the  best 
varieties  the  fibre  is  long,  and  can  be  worked  into  threads  so  fine 
that  they  have  the  feel  of  cotton  or  silk  rather  than  that  of  a  mineral. 
Then,  again,  these  threads  can  be  made  into  a  single  thread  so  delicate 
as  not  to  weigh  more  than  one  ounce  to  100  yards  of  length,  and 
yet  with  a  tensile  strength  sufficient  for  weaving  into  fabrics. 
Temperatures  of  2,000  to  3,000deg.  F.  are  easily  withstood,  which 
renders  it  eminently  suitable  for  heat-resisting  purposes.  For 
acid-resisting,  however,  it  is  slightly  inferior  to  the  hornblende 
variety,  in  which  the  percentage  of  silica  is  much  higher  in  propor- 
tion to  the  base. 
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The  following  art1  some  typical  analyses  of  ehrysotile  fibre 


f 

1 


oo 


o 

bD 


I    1  I 


oo 

CD 

28  g 

as  • 

OS 

?? 

6 

1 — 1  1 — 1 

CD 

00 

2on*§3 

co  • 

o 

CO  O  O     ■  i-h  • 

ON  ON  rH 

CO 

2 

CO       OS  iO  ^1  CO 
ON  00  CO  OS  OS  ON 

l>  I>  00  Ol 

OS  00  O  OS 

CN  CO 

ON  (M  O  <M  <N  <M 

r-H  O  <N  — 1 

g  Sgg^gg^S 
S3  3 


lO  CD 
O  CO 

3 

OS  OS 
CO  CO 

3 

gO^OsO^OOCNGN 

:  o 


X 


i 


ffliilllli! 


G.B.  52  (2) 


34 


It  will  be  seen  from  the  above  analyses  that  the  minerals  agree 
very  closely  in  chemical  composition,  the  most  variable  constituent 
being  the  alumina. 

Referring'  to  the  above  analyses,  F.  Cirkel,  M.E.,  makes  the 
following  statement : — ■ 

A  most  interesting  feature  in  connection  with  these  analyses  is  the 
great  similarity  of  the  percentage  composition  of  fibre,  which  outwardly 
shows  the  qualities  of  great  silkiness,  flexibility,  and  strength.  It  is 
also  found  that  the  amount  of  water  varies  only  between  13.47  and 
14.50.  The  inference  therefore  is  that  good,  commercial  asbestos  fibre, 
be  it  ''hornblende"  (like  the  Italian)  or  chrysotile  (like  the  Canadian), 
always  contains  a  certain  amount  of  water,  which,  as  the  analyses 
indicate,  does  not  fall  below  13  per  cent.,  while  all  the  harsh,  brittle 
fibres  of  tremolite,  actinolite,  and  also  some  of  the  hornblende  group, 
contain  little  water,  the  amount  varying  between  1.0  and  5.0  per  cent. 

In  external  appearance  and  chemical  composition  they  are  much 
alike,  indeed  so  much  so  that  when  the  crystals  occur  in  long  slender 
prisms  or  in  radiating  masses,  the  mineral  is  called  actinolite,  but  when 
in  long,  slender,  flexible  fibres,  easily  separable,  it  is  named  asbestos. 
The  difference  between  good  and  bad  asbestos  can  be  at  once  perceived 
by  subjecting  the  fibres,  or  long  slender  crystals,  to  tearing  and  twisting 
and  bending  between  the  fingers.  The  good  asbestos,  applicable  to  the 
finer  purposes  of  manufacture,  will  give  up  silky  threads  of  great 
elasticity  and  amenable  to  the  various  spinning  processes,  while  bad 
asbestos  will  split  up  into  harsh  and  somewhat  brittle  fibres,  occasionally 
breaking  up  when  rubbed  between  the  fingers.  The  heat-resisting  pro- 
perties of  both  these  varieties  of  asbestos  is  approximately  the  same?, 
so  that  when  this  characteristic  of  the  asbestos  is  the  only  quality  desired 
the  amphibole  variety  is  found  to  be  equally  as  satisfactory  as  the 
chrysotile,  but  whenever  strength  of  fibre  as  well  as  non-conductivity  of 
heat  is  desired,  the  chrysotile  variety  is  the  only  one  that  can  be  used 
to  advantage. 

The  chemical  composition  of  certain  hornblendes  varies  considerably, 
but  in  every  instance  the  percentage  of  MgO  is  under  27,  silica  is 
usually  in  excess  of  50  per  cent.,  and  either  lime  or  iron  is  present 
from  13  to  2G  per  cent.,  whilst  water  rarely  reaches  4  per  cent. 

From  the  above  it  is  apparent  that  there  are  unmistakeable  differ- 
ences in  the  chemical  composition  of  the  two  groups  of  minerals. 
It  is  worthy  of  note  that  the  two  analyses  of  the  samples  taken 
from  the  asbestos  mine  near  Cooglegong,  W.A.,  are  of  the  first 
quality  and  of  the  chrysotile  variety. 

Owing  to  the  low  percentage  of  alumina,  and  the  total  absence 
of  lime,  it  is  evident  that  the  Italian  sample  is  not  of  the  hornblende 
variety  but  is  a  chrysotile. 

Occurrences  of  Asbestos. — From  a  perusal  of  the  various  re- 
ports (tn  the  occurrences  of  asbestos  wTorked  on  a  commercial  scale  in 
other  parts  of  the  world,  it  is  significant  that  the  mineral  is  nearly 
always  found  associated  with  serpentine  rocks. 

The  Canadian  and  Russian  varieties  are  undoubtedly  chrysotile. 
If  the  analysis  of  the  Italian  variety  as  quoted  in  F.  Cirkel's  * 


*  p.p.  239,  F.  Cirkel. 


work  be  correct,  this  variety  is  also  chrysotile  and1  not  hornblende. 
In  West  Griqualand,  a  commercial  form  of  asbestos  has  a  chemical 
analysis  which  would  show  it.  to  be  of  the  crocidolite  variety,  rich 
in  iron.  This  is  the  only  locality  in  which  the  asbestos  has  been 
mined  where  it  has  not  boon  found  associated  with  the  serpentine 
rock,  but  (according  to  F.  Cirkel)  occurs  in  a  brown  shale.  The 
occurrence  oJ  serpentine  rock  is  usually  in  the  form  of  more  or  less 
narrow  bands,  running  parallel  to  granitic  masses,  and  intruded  by 
dykes  which  may  be  either  basic  or  acid.  Considerable  discussion 
has  arisen  as  to  how  the  asbestos  is  actually  formed  in  the  serpen- 
tine rock.  Of  the  ferro-magnesian  silicates  there  are  two  main 
classes,  the  non-aluminous  and  the  aluminous. 

The  most  common  alteration  products  of  the  non-aluminous 
variety  are  talc  and  serpentine.  The  non-aluminous  pyroxenes  and 
amphiboles  usually  pass  into  talc,  the  chrysolites  (olivines)  more 
commonly  into  serpentine. 

Chrysolite  is  essentially  a  silicate  of  magnesia  and  iron  (Mg. 
Fe.)  Si04.    Silica  41.39,  magnesia  50.9,  iron  7.71. 

Serpentine  has  a  composition  of  3  MgO,  2  SiO,,  2  H20, 
Silica  44.1,  magnesia  43.00,  and  water  12.9.  It  is,  therefore,  a 
hydrated  silicate  of  magnesia,  and  can  be  formed  from  a  chrysolite 
by  the  abstraction  of  the  part  of  the  iron  and  magnesia  and  the  re- 
placement of  the  same  with  water.  Such  chemical  changes  cause 
increase  of  volume  and  pressure  and  consequent  crushing  and  fault- 
ing', etc.  When  basic  or  acid  intrusions  occur  through  or  around 
such  an  area,  in  the  readjustment  of  the  serpentine  rock,  when 
cooling  takes  place  and  pressure  is  removed',  etc.,  cracks  are  formed. 
Circulating  water  dissolves  the  serpentine  rock  and  precipitates  it  in 
these  cracks.  The  filling'  of  the  fissures  apparently  takes  place  from 
the  sides,  as,  almost  invariably,  the  long  axis  of  the  asbestos  fibre 
is  at  right  angles  to  the  wall.  Furthermore,  in  the  fibre  itself  there 
is  usually  a  more  or  less  distinct  junction  visible,  showing  where  the 
ends  of  the  tAvo  sets  of  fibres  have  met.  This  junction  is  often 
scarcely  visible,  at  other  times  it  is  very  distinct,  owing  to  a  thin 
parting  of  serpentine  rock  or  seam  of  foreign  mineral,  such  as 
chromite,  being  present. 

In  what  is  known  as  "slip  fibre,"  the  fibre  lies  lengthwise  with 
the  sides  of  the  fissures,  and  here  its  occurrence  is  probably  due  to 
the  shearing  of  the  serpentine  itself,  and  the  formation  of  what 
might  be  termed  fibrous  serpentine. 

Mr.  Hyde  Pratt  *  holds  that  :— 

"It  can  be  conclusively  shown  in  nearly  all  cases,  that  the  ser- 
pentines in  which  chrysotile  asbestos  is  found  is  of  igneous  origin. 
Some  of  the  main  {joints  leading  up  fco  this  <•  inclusion  are  the  presence 
in  the  serpentine  of  the  mineral  elm  mite  either  in  small  grains  or  as 

*  The  United  States  Geological  Survey,  1904,  Bulletin  on  Aslx'stos. 
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segregated  masses,  the  almost  entire  absence  of  carbonates  except  those 
which  are  of  undoubtedly  secondary  origin,  the  occurrence  of  email 
masses  of  gneiss  granites  or  other  rocks  entirely  surrounded  by  the 
serpentine,  which  have  undoubtedly  been  broken  off  from  the  main  masses 
of  those  rocks  during  the  intrusion  of  the  rock  of  which  the  serpentine 
is  an  altered  facies.  The  blunt  lenticular  form  which  so  many  of  these 
masses  of  serpentine  are  observed  to  have,  and  the  sharp  line  of  separa- 
tion of  the  masses  of  serpentine  from  the  surrounding  country  rock.  The 
original  rock  on  cooling  would  solidify  first  along  its  contact  with  the 
rocks  through  which  it  had  been  penetrated,  to  where  it  was  in  contact 
with  any  included  masses  of  country  rock  that  had  been  broken  off 
during  the  intrusion  of  the  molten  magma.  The  outer  portions  of  the 
molten  rock  would  then  cool  much  more  suddenly  than  the  interior  por- 
tions, and  there  would  be  a  tendency  for  them  to  develop  cracks  and  part- 
ing planes. 

In  the  alteration  of  these  primary  rocks  to  serpentine  through  the 
agency  of  aqueous  solutions,  vapours,  etc.,  there  would  be,  perhaps 
to  some  extent  at  least,  a  widening  of  the  cracks,  but,  in  the  end,  they 
would  be  filled  with  serpentine  deposited  from  the  aqueous  solutions  from 
their  walls,  and  the  resulting  fibrous  structure  of  the  serpentine  filbng 
these  seams  represents  the  nearest  approach  to  a  true  crysallisation  that 
the  mineral  serpentine  assumes,  except  when  it  is  found  as  a  pseudomorph 
after  another  mineral.  It  is  probable  that  this  chrysotile  asbestos  may 
have  been  formed  some  time  before  the  complete  alteration  of  the  primary 
rock  into  serpentine.  This  is  emphasised  by  the  fact  that  in  the  southern 
part  of  the  United  States  where  these  basic  magnesian  rocks  have  been 
but  partly  altered  to  serpentine,  seams  of  chrysotile  asbestos  are  occasion- 
ally found,  and  that  in  others  seams  of  serpentine  are  found,  almost 
entirely  enclosed  by  a  peridotite  rock  which  is  altered  but  little  into 
serpentine. 

Dr.  A.  P.  Low  summarises  thus: — 

The  cracks  were  probably  formed  by  the  shrinkage  of  the  mass,  and 
perhaps,  in  part,  by  the  crushing  action  of  the  same  pressure  which 
lengthened  and  flattened  the  serpentine  areas  and  at  the  same  time  made 
the  associated  rock  schistose.  The  asbestos  appears  to  the  writer  to  have 
been  deposited  in  the  cracks  under  great  pressure  from  super-heated 
waters,  which  penetrating  the  rock  absorbed  the  material  of  the  ser- 
pentine until  the  solution  became  a  saturated  one.  While  cooling,  the 
mineral  would  be  deposited  in  the  cracks.  In  the  Thetford  and  Black 
Lake  areas  (Canada)  masses  and  dykes  of  granite  have  been  intruded 
into  the  serpentine,  and  these  probably  account  for  the  necessary  pres- 
sure and  heated  water  to  form  the  asbestos  there. 

It  is  worthy  of  note  that  in  estimating  the  length  (the  staple) 
of  asbestos  fibre  for  commercial  purposes  the  total  width  of  the  seam 
must  be  reduced  to  the  true  length  of  unbroken  fibre,  measured  from 
the  junction  in  the  seam  to  either  side.  This,  of  course,  does  not 
apply  to  fibre  in  which  the  junction  is  absent,  but  this  occurrence  is 
rare  except  in  "slip  fibre,"  and  even  in  this  form  the  determination 
of  the  true  length  of  fibre  requires  the  experience  of  an  expert. 
The  length  of  asbestos  fibre  varies  from  a  smaU  fraction  of  an  inch 
up  to  many  inches.  In  t he  Canadian  mines  fibre  having  a  length  of 
%in.  and  over,  is  considered  first  cla^s.  and  can  be  manufactured 
into  fabrics,  etc.,  with  modern  machinery. 
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The  bulk  of  the  mineral  occurs  in  lengths  Prom  |  inch  l<>  '2  inch, 
and,  though  of  less  value,  I'ornis  ihe  backbone  of  the  industry.  It 
mighl  be  said,  however,  thai  provided  asbestos  occurs  iii  sufficient 
quantity  of  any  length  i!  has  a  commercial  value. 

Methods  employed  in  Recovery  of  Asbestos  Fibre. — To  1  race 
the  various  methods  which  have  been  adopted  lor  the  re- 
covery of  asbestos  fibre  from  the  matrix  would  be  too  lengthy  a 
matter  for  1  he  present  purpose.  Suffice  it  to  say  that  various  pro- 
cesses have  gradually  evolved  from  hand  picking  or  crushing,  to  the 
use  of  machinery  improved  Prom  year  to  year  until  the  mineral  can 
now  be  recovered  in  the  rough  or  in  a  prepared  form  at  a  cost  which 
renders  its  production  cheap  enough  for  commercial  utility. 

Briefly,  the  typical  modern  plant  as  used  in  the  Canadian 
Works  is  set  out  by  F.  Cirkel  as  follows  : — 

1st  Part  of  Separation. 

All  the  asbestos  rck  and  fibres  produced  at  the  mines  are  dumped 
into  ore-bin  (a),  crushed  in  jaw  breaker  (b),  raised  by  bucket  elevator 
(e)  to  a  shoot  which  empties  into  rotary  drier  (d).  Bucket  elevator  (e) 
raises  the  material  to  a  belt  conveyor  (f),  transporting  it  back  to  the 
other  side  of  the  drier,  and  delivering  it  to  the  second  drier  (g).  The 
end  of  the  latter  is  perforated  and  effects  a  division  of  the  rock  into 
"medium"  and  "rough."  The  "rough"  is  again  crushed  in  a  second 
jaw  breaker,  while  the  "medium''  or  undersize  falls  directly  upon  the 
belt  conveyor  (h),  which  also  takes  up  all  the  crushed  material  from  the 
breaker.  The  belt  conveyor  then  delivers  all  crushed  material  to  two 
ore-bins  (k1),  (k2),  which  discharge  through  an  automatic  feeder  to  the 
Butterworth  and  Low  crusher  (1).  A  bucket  conveyor  (m)  discharges 
the  rock  into  a  fitenzer  (n),  and  after  thorough  diminution  the  material 
falls  on  a  screen  (o),  when  a  fan  (p1)  takes  up  all  the  liberated  fibre, 
and  deposits  the  same  on  collector  (s1).  The  residue  from  screen  (o)  is 
delivered  to  cyclones  (q),  the  discharge  of  the  latter  is  thrown  on  screens 
(r1).  Here  two  separations  of  sand  and  fibre  are  effected,  the  fibre  being 
taken  up  by  fan  (p2)  and  deposited  into  collector  (s2),  the  sand  disap- 
pearing under  the  screens  into  a  hopper  which  empties  in  the  sand  con- 
veyor (u). 

2nd  Part  of  Separation. 

All  fibre  extracted  from  the  rock  is  now  placed  in  collectors  (s1) 
and  (s2).  From  here  it  passes  through  the  grading  screen  (t1)  having 
arms  within  moving  in  opposite  directions.  In  this  screen  two  grades  are 
made,  long  fibre  thrown  on  screen  (r2),  short  fibre  (or  undersized)  thrown 
on  screen  (r3).  These  screens  effect  a  partial  separation  of  the  sand 
from  the  fibre,  the  former  falling  on  the  sand  conveyor  (u),  and  the 
latter  being  sucked  up  and  placed  in  two  collectors  (s3)  and  (s4).  From 
collector  (s4)  the  fibre  is  again  screened  in  revolving  screen  (t2),  the 
over-size  now  constituting  fibre  No.  1,  and  the  undersize  being  again 
treated  on  an  oscillating  screen  (r4)  in  order  to  get  rid  of  the  sand. 
Whatever  fibre  remains  on  this  screen  is  taken  up  by  the  fan  (p5)  and 
is  deposited  on  collectors  (s:!).  The  No.  IT.  fibre  on  collector  (s4)  goes 
through  the  same  process  of  cleaning  as  the  \'o.  [.  tihre  described  above, 
and  the  final  results  arc  a  No.  II,  and  I  I  I.  grade  in  addition  to  the  No.  I. 
grade  referred  to. 


The  following  chart  No.  I.  represents  in  graphic  form  a  summary  of 
the  foregoing  descriptive  outline  of  the  various  stages  through  which  the 
longer  fibre  has  to  pass  before  it  is  ready  for  the  market.* 

In  some  mills  a  picking  table  is  inserted  between  the  duplex 
crusher  and  the  elevator.  Boys  are  employed  in  picking  out  the 
dead  rock,  long  asbestos  fibre  and  any  scrap  iron  or  accidental  rub- 
bish. Magnets  are  also  in  vogue  at  many  mills  to  draw  off  any 
magnetic  iron. 

Asbestos  consists  of  the  bulk  of  the  sand  and  tailings  from 
the  shaking  screens  ground  to  a  fine  asbestos  powder. 

Cost  of  Labour  in  typical  Canadian  Mills. — On  one  mill 
treating  about  150  tons  of  rock  per  day  or  (75  tons  per 
eight  hours,  the  labour  costs  amount  to  £5  per  day.  As  this 
particular  mine  produces  seven  tons  of  fibre  per  day  the  cost  per 
ton  of  fibre  amounts  to  14s  6d.  The  total  number  of  men  emp^ed 
is  13. 

On  another  plant,  treating  125  tons  per  eight  hours,  the  cost 
per  ton  of  ore  treated  is  £7  per  day  for  19  men  employed,  working 
out  at  14s.  6d.  per  ton  of  asbestos  won. 

In  dealing  with  the  total  costs  of  treatment  the  variable  nature 
of  the  ore,  different  mining  conditions,  etc.,  make  it  almost  impos- 
sible to  give  even  approximate  figures.  In  the  Broughton  district, 
where  all  the  rock  passes  through  the  mill  the  cost  per  ton  of 
asbestos  Avon  is  from  £2  12s.  to  £5  per  ton.  These  do  not  include 
administration  expenses.  In  the  Thetford  and  Black  Lake  quar- 
ries where  the  production  of  crude  enters  into  the  mine  costs,  the 
average  cost  of  extraction,  crude  and  mill  fibre  combined,  is  placed 
at  from  £4  to  £5  12s.  per  ton,  exclusive  of  expenses  for  manage- 
ment, offices,  insurance,  marketing  and  amortization,  etc. 

Cost  of  Mill  and  Mine  Equipment.— For  a  plant  built  to  handle 
240  tons  of  asbestos  rock  per  24  hours  and  capable  of  the  addition 
of  two  extra  cyclones  the  writer  quotes  total  cost  of  £11,000  with  a 
further  cost  of  £4,000  for  mine  equipment. 

Another  mill  containing  four  cyclones,  cost  £36,000,  whilst  one 
of  six  cyclones  cost  £44,000. 

These  figures  are  merely  significant  of  what  mills  have  cost 
under  certain  conditions  and  must  not  be  taken  as  standard  prices 
for  mills  of  a  definite  capacity. 

Percentage  of  Milling  Material  in  Total  Rock  Mined. — Re- 
ferring to  this  subject  in  connection  with  his  report  on 
Canadian  ehrysotile  mines,  F.  Cirkel  states  that  of  the  total  rock 
mined  20  per  cent,  is  the  minimum  amount  of  ore  that  goes  to  the 

*  Fritz  Cirkel,  Monograph  on  Asbestos. 
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CHART  I. 
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CHART  II. 
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mill  with  a  maximum  of  SO  per  cent,  in  some  initios.  He  strikes  an 
average  for  the  whole  of  the  Canadian  mines  ;il  from  30  to  (50  per 
cent.  From  (his  about  six  to  10  per  cent,  of  fibre  is  extracted  in 
the  Black  Lake  vein  quarries  and  7  lo  12  per  cent,  in  the  Broughton 
or  slip  fibre  quarries. 

The  percentage  of  crude  produced  can  be  put  down  roughly  at 
Prom  0.25  to  75  per  cent,  of  the  total  rock  mined,  (hough  isolated 
cases  produce  much  more  than  this. 

Production  and  Value. — Canada  produces  far  more  asbestos 
than  all  other  countries,  Russia  being  the  only  other  producer  of 
any  great  importance. 

The  following  are  the  latest  returns  to  hand  : — 


Table  showing  the  Production  of  Asbestos  by  Countries. 


Country. 

Year. 

Asbestos. 

Asbestic. 

Value. 

Value. 

Short  tons. 

£ 

Short  tons. 

£ 

Canada 

1910 

73,078 

501,227 

24,707 

3,672 

Russia 

1909 

14,700 

Not  known 

U.S.A. 

1910 

3,(530 

13,406 

Asbestos  is  graded  into  six  products  for  market  purposes  : — 

Value  per  short  ton. 

No.  1  Crude   £52—72 

No.  2  Crude   £30—52 

No.  3  Asbestos  fibre,  according  to  grading  £10 — 30 
No.  4       „          „          „                „  £5—10 

No.  5       „  „  „  £2/10—5 

No.  6       „  „  ,,  „      . .  £4—2/10 

The  Soanesville  Deposits. 

These  deposits  are  found  in  some  rough  country  lying  to  the 
west  of  the  Shaw  River.  Roughly,  they  are  about  65  miles  south- 
west from  Marble  Bar  and  110  miles  to  the  south  of  Port  Hedland. 

Topography. — After  passing  Cooglegong,  an  old  tin  mining 
centre  on  the  Marble  Bar  to  Roebourne  Road,  the  country  changes 
considerably,  both  geologically  and  topographically  as  one  ap- 
proaches the  Shaw  River.  In  place  of  the  flat,  more  or  less  irre- 
gular granite  country,  extremely  rough  hills  and  ranges  are  en- 
countered. These  consist  of  what  have  been  named  by  the  Govern- 
ment Geologist  the  Nullagine  Series  of  rocks  and  form  one  of  the 
roughest  forms  of  country  for  travel  or  transport.  The  contours 
of  these  hills  and  ranges  are  as  irregular  as  can  be  imagined,  and 
there  is  apparently  no  definite  system  in  their  formation.  Rising 
to  a  height  of  sometimes  two  or  three  hundred  feet  above  the 
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normal  level,  the  old  sediments  have  apparently  been  subjected  to 
much  change  by  earth  movements  and  since  have  been  cut  through 
and  through  with  water-courses  running  in  all  directions.  In  the 
centre  of  this  complex  are  the  asbestos  deposits. 


Geological  Features  of  the  Asbestos  A  rea. — Briefly,  the 
geological  features  are  a  mass  of  highly  basic  rock,  prob- 
ably an  altered  peridotite,  now  a  serpentine  which  has  since 
been  intruded  by  several  dolerite  dykes.  Bounding  the  serpentine 
rock  on  all  sides  and  covering  up  the  edges  are  the  Nullagine 
Series  of  rocks. 


L5 


A  good  conception  of  these  features  can  be  gained  by  glancing 
at  the  accompanying  photos.,  Pigs.  11  to  L5,  taken  especially  for 
the  purpose.  As  seen  in  the  Meld,  the  serpentine  rock  forms  a  bell 
of  rock  exposed  al  the  surface  for  a  maximum  width  of  half-a-mile 


and  a  length  of  some  two  and  a-half  miles.  That  these  are  not 
anything  like  the  true  dimensions  is  born  out  by  the  fact  that  in  no 
instance  could  the  true  boundaries  be  defined  and  that  the  rock  out- 
crops again  from  under  the  Nnllagine  beds,  several  miles  to  the 
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south  and  west  of  Soanesville.  From  the  accompanying-  section  it 
will  he  apparent  that  the  serpentine  is  the  altered  product  of  a  rock 
which  has  intruded  under  the  old  Nullagine  sediments,  slightly  lifting 
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the  same,  and  that  this  rock  in  turn  was  intruded  by  basic  dolerite 
dykes,  which  not  only  cut  through  the  serpentine  rocks  but  also 
through  the  overlying  Nullagine  Series. 

In  the  area  included  in  the  accompanying  map,  Plate  IV.,  the 
serpentine  rock  outcrops  are  numerous,  but  are  usually  much  decom- 
posed  and  weathered. 


^7 


The  following  is  a  chemical  analysis  of  a  typical  sample  of  the 
serpentine  from  this  locality  made  in  the  Survey  Laboratory:- — 


G.S.M.  |12658|  L3107,  per  cent. 

SiOa    38-84 

Ti()2    0  04 

C02  . .        . .        . .        . .  trace 

P206    trace 

HoO    12-81 

K20    013 

Na20    0  10 

CaO    0-03 

MgO    34-06 

MnO    trace 

FeO    0-53 

Fe,03    9-63 

Al2()3    2  10 

Cr203    0-79 

S   0-10 

H20—   100 


Total  100- 16 


Fairly  good  sections  are  to  be  seen,  however,  in  some  of  the 
mine  workings,  though  only  in  the  vicinity  of  the  dolerite  dykes. 
Here  the  rock  is  much  altered  in  places,  appearing  to  be  more  or 
less  dehydrated,  crushed  and  fractured. 

A  distinct  schistosity  at  times  is  also  noticeable.  Away  from 
the  dykes  the  rock  appears  to  be  massive  and,  in  the  surface  rocks, 
devoid  of  any  characteristic  structure,  except  that  the  weathered 
surfaces  sometimes  show  a  honey-combed  structure. 

The  dolerite  dykes  have,  undoubtedly,  intruded  not  only  the 
serpentine  rock,  but  reached  far  up  into  the  overlying  Nnllagine 
Series.     Vide  Figs.  11  to  15. 

These  dykes,  of  which  several  occur,  are  of  no  great  width  and 
have  a  more  or  less  persistent  north  and  south  strike.  It  is  un- 
doubtedly to  them  that  the  asbestos  owes  its  origin. 

In  the  field  the  dolerites  are  seen  outcropping  with  great 
persistence,  and  can  be  easily  distinguished  from  the  encasing  ser- 
pentine rock  by  their  coarse  texture,  greater  hardness,  and  the  fact 
that  they  usually  weather  to  a  red  colour  on  the  outside  of  the 
individual  pieces. 

The  other  prevailing  rock  types  are  the  Nullagine  Series, 
which  overlies  the  country  for  some  miles  round  from  the  locality 
under  notice.  This  series  of  rocks  has  been  fully  described  in  ' '  The 
Mineral  Resources  of  the  Pilbara  Goldfields, "  by  A.  Gibb  Mait- 
land,  Government  Geologist.  Briefly,  they  consist  of  various  types 
of  sedimentary  rocks,  sandstones,  grits,  conglomerates,  etc.,  which 
have  subsequently  been  much  altered.  In  the  vicinity  of  the  as- 
bestos deposits  they  may  be  seen  forming  the  cliffs  and  surround- 
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iug  higher  ground,  and  partly  covering  the  serpentine  rock  area. 
For  the  most  part  they  occur  here  in  the  form  of  quartzites  derived 
from  much  altered  sandstones,  or  the  finer  sedimentary  rock  forms, 
but  some  few  miles  to  the  north,  in  the  vicinity  of  "Keep  it  Dark," 
the  prevailing  conglomerate  types  are  much  in  evidence.  Being  for 
the  most  part  highly  silicified,  they  resist  denudation  more  persist- 
ently than  the  intruding  greenstones;  on  account  of  this  fact,  val- 
leys or  passes  through  sediments  are  often  noticeable  on  account 
of  the  earlier  weathering  and  removal  of  the  intrusive  greenstone 
masses,  and  by  noticing  such,  help  is  often  accorded  in  finding  the 
dykes. 

Some  of  the  accompanying  photos,  Figs.  11  to  15,  illustrate  this 
feature  of  the  landscape. 

The  Asbestos  Deposits, — Although  seams  of  asbestos  have  been 
found  in  many  places  on  the  area  included  in  the  accompanying 
map,  Plate  IV.,  prospecting  has  not  been  carried  on  to  any  extent 
except  in  two  vein  deposits  on  its  northern  end. 

Locally,  these  deposits  are  known  as  "A"  and  "B"  lodes, 
the  "A"  being  on  the  western  and  the  "B"  on  the  eastern  side 
of  the  main  dolerite  dyke. 

The  workings  on  "A"  lode  consist  of  two  shafts  sunk  to  a 
vertical  depth  of  54  and  97  feet  respectively,  and  connected,  I  be- 
lieve, at  the  50  feet  level  with  a  drive  163  feet  in  length.  These 
workings  were  inaccessible  at  the  date  of  my  visit.  On  the  surface 
the  occurrence  of  the  asbestos  veins  was  apparent.  Here  the  dolerite 
dyke  forms  the  hanging  wall  to  the  asbestos  veins,  and  I  believe  the 
same  obtains  at  the  bottom  of  the  shafts  and  the  drive.  The  dyke 
underlies  to  the  east  at.  an  angle  of  about  70  degrees  and,  I  think, 
approximately  north-east  to  south-west. 

The  veins  of  asbestos  are  lying  close  up  to  the  dolerite  dyke 
and  run  parallel  to  the  same,  forming  a  kind  of  banded  formation 
about  two  feet  in  thickness.  The  fibre  of  the  asbestos  is  short  and 
fit  only  for  mill  treatment,  as  there  is  scarcely  any  long  enough  to 
warrant  cobbing  for  crude.  The  fibre  near  the  surface  is  much 
decomposed,  judging  from  the  material  on  the  clumps,  but  improves 
in  quality  as  greater  depths  are  reached.  Further  to  the  north  and 
close  to  the  dyke  "A"  the  lode  has  been  traced  for  a  considerable 
distance,  but  docs  not  apparently  improve  in  size  or  quality.  A 
tunnel  has  also  been  driven  westward  for  a  distance  of  54  feet  into 
the  serpentine  to  try  and  locate  fresh  seams.  In  this  tunnel  there  is 
no  evidence  of  asbestos  veins,  in  fact  the  reverse,  for  the  serpentine 
rock  throughout  is  very  much  altered  and  full  of  joints,  probably 
due  to  contact  metamorphism  caused  by  the  dolerite  dyke. 

On  the  "B"  lode  five  shafts  have  been  sunk  to  vertical  depths 
of  from  55  to  144  feet. 
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The  two  deepest,  viz.,  the  "Whip  Shaft,"  and  "No.  1  West," 
are  connected  by  a  drive  at  the  140  I'eet  level.  This  drive  is  in 
all  about  300  feet  long,  and  exposes  the  asbestos  veins  for  the  whole 

Fig.  16. 


Photo:    R.  H.  Irwin.  Neg.  902. 

Asbestos  from  "A"  Lode,  Soanesville. 

of  thai  distance.  The  average  width  of  the  veins  here  is  slightly 
greater  than  that  in  the  ''A"  lode,  and  is  about  two  feet  six  inches 
to  three  feet,  taken  for  the  whole  length  of  the  drive,  with  fibre 
showing  in  both  Paces.    In  the  northern  end  of  the  drive  some  very 
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fine  asbestos  fibre  was  showing,  and  I  was  informed  that  this  was 
the  bottom  of  a  shoot  of  ore  which  was  some  30  feet  in  length,  and 
from  which  most  of  the  cobbed  ore  had  been  won.  Some  of  the  fibre 
in  this  part  of  the  lode  had  a  length  of  several  inches  and  was  of 


exceptional  quality.  The  fibre  in  the  other  portion  of  the  drive 
was  only  fit  for  mill  treatment.  All  the  fibre  veins  as  in  "A" 
lode,  are  lying  close  up  to  the  dolerite  dyke,  the  dyke  forming  the 
foot  wall  of  the  "lode." 
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As  a  rule,  the  veins  inn  parallel  to  one  another,  forming  a 
ribbon  structure,  though  at  limes  they  cross  and  re-cross,  forming 
a  perfect  net-work,  as  illustrated  in  the  accompanying  photographs. 

The  percentage  of  fibre  in  "B"  lode  is  difficult  to  estimate, 
even  roughly,  Tor  at  limes  it  is  very  low  and  the  fibre  very  small, 
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while  on  the  other  hand,  in  places  the  fibre  is  first  class  and  abund- 
ant. Probably  the  most  disappointing  feature  from  a  mining  point 
is  the  narrowness  of  the  deposit. 

In  the  Canadian  and  Russian  asbestos  deposits,  the  mineral 
is  worked  in  large  quarries,  and  this  form  of  mining,  besides  being 
very  inexpensive,  also  provides  for  the  low  cost  of  treatment  per 
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ton,  on  account  of  the  enormous  tonnage  which  can  be  handled.  It 
is  obvious  that  the  width  of  the  Pilbaia  deposits  exploited  to  date 
would  necessitate  high  running  costs,  for  in  stoping  much  barren 
as  well  as  milling  rock  would  have  to  be  taken  out  to  enable  mining 
operations  to  be  carried  on  at  all. 

Fig.  19. 


Photo:    R.  H.  Irwin.  Neg.  900. 

Serpentine  Rock  showing  crossing  of  Asbestos  Veins. 

Although  there  were  numerous  other  workings  on  the  "B" 
lode,  there  was  no  evidence  of  the  veins  spreading  out  to  a  greater 
width  than  in  the  workings  already  described.    An  adit  was  also 
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put  in  to  the  eastward  to  exploit  the  serpentine  for  fresh  deposits, 
bul  without  sin-cess.  The  serpentine  on  this  side  of  the  dyke  is 
perhaps  not  altered  to  quite  such  an  extent  as  in  the  "A"  tunnel, 

Fig.  20. 


Photo:  T.  Blatchford.  Neg.  861. 

Entrance  to  Gorge  leading  to  Soanesville,  showing  dip  of  strata. 

but  in  most  respects  is  more  or  less  identical.  About  one  mile  to 
the  south  of  the  workings  described  above,  asbestos  veins  are  found 
occurring  along  the  sides  of  numerous  other  dolerite  dykes,  but 
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these  have  not  been  exploited  to  any  extent.  As  far  as  can  be  seen 
in  the  shallow  trenches  where  prospecting  has  been  carried  on,  the 
occurrence  of  the  asbestos  veins  is  identical  with  those  in  the  11  A" 
and  "B"  lodes. 

Up  to  the  present  the  boundaries  of  the  serpentine  rock  are 
hidden  by  the  Nullagine  Series  of  altered  sediments.  This  is  un- 
fortunate, as  there  should  be  more  possibility  of  finding'  large  for- 
mations of  asbestos  fibre  near  the  boundaries  of  the  serpentine 
than  elsewhere.  In  any  case  I  would  strongly  advise  that  this 
point  be  borne  in  mind  by  those  who  are  prospecting  for  asbestos 
in  this  district,  for  at  any  time  the  contacts  of  the  serpentine  with 
the  surrounding  rocks  may  be  found  exposed. 

Calculating  on  the  prices  paid  for  crude  Canadian  asbestos,  it 
would  seem  that  crude  Pilbara  asbestos  should  be  worth  from  £40 
to  £50  per  ton  on  the  European  market. 

The  total  cost  of  producing  the  marketable  product  at  Pilbara 
and  putting  it  on  a  local  or  foreign  market,  including  labour  of 
mining,  cobbing,  and  bagging,  transport,  freight,  etc.,  would  prob- 
ably not  exceed  £20  per  ton.  There  is,  therefore,  a  good  margin 
of  profit  in  working  good  crude  fibre. 

In  estimating  the  value  of  milling  fibre,  the  difficulties  are 
many.  If  the  average  price  of  all  grades  of  mill  fibre  be  taken, 
the  Canadian  price  is  £6  per  ton.  As  has  already  been  pointed 
out,  the  value  of  the  different  grades  of  mill  fibre  varies  enormously, 
viz.,  from  £3  to  £20  per  ton. 

Taking  the  asbestos  veins  as  they  stand  exposed  in  the  work- 
ings already  described,  and  after  making  due  allowance  for  high 
mining  costs  under  existing  conditions,  it  would  cost  at  least  20s. 
per  ton  to  mine  and  mill  the  asbestos  rock  on  the  spot.  If  the 
percentage  of  recoverable  fibre  and  milling  rock  be  20  this  would 
mean  a  cost  of  £5  to  produce  one  ton  of  mill  fibre,  exclusive  of 
cartage,  freight,  realisation  charges,  etc. 

I  consider  that  a  fair  amount  of  "B"  lode  might  average  20 
per  cent,  fibre,  but  the  lodes  are  not  sufficiently  developed  to  form 
any  definite  opinion.  There  is  no  doubt  that  the  "B"  lode  is 
looking  better  in  the  bottom  than  in  the  upper  levels,  and  there  is 
no  geological  reason  why  it  should  not  continue  to  such  a  depth  as 
it  is  possible  to  mine  and  for  indefinite  distances  along  the  walls 
of  the  dolerite  dyke. 

The  following  are  the  returns  from  official  records  for  crude 
asbestos  shipped  from  Soanesville,  Pilbara  Goldfield  : — 
Year.  Tons.  £ 

1908    40  00..  1,600 

1909    2-83    ..  154 


From  the  asbestos  centre  we  journeyed  through  Hillside,  Wood- 
stock, and  Abadoo  Stations  on  to  V\Todgina;  with  one  exception 
the  country  traversed  was  granitic. 
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At  Hillside  Station  an  interesting  geological  feature  is  seen  in 
what  is  known  as  the  Black  Range.    The  accompanying  photo..  Fig. 


21,  shows  the  general  apearance  of  this  range.  Viewed  from  a  dis- 
tance the  effect  is  curious,  as  the  dark  portions  appear  almost  black 


Sure  in  the  granite.  Owing  to  this  dyke  subsequently  resisting  the 
action  of  denudation  more  than  the  enclosing  granite,  it  now  stands 
out  in  bold  relief  against   the  surrounding  Hat  granite  country. 


is  a  report  on  the  same  in  detail,  with  photos.,  Figs.  27,  28,  and  29, 
illustrating  some  of  the  features,  geological  and  otherwise. 
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The  Wodgina  Tinfield. 
Bulletin  40  of  the  Geological  Survey  contains  a  comprehensive 
report  on  the  Wodgina  tinfield,  which  includes  a  minute  description 


of  t  lie  geological  features,  etc.,  of  the  district,  and  is  accompanied 
by  explanatory  sketch  maps  and  sections.    In  addition,  the  report 


later,  August  8th,  1007,  Mr.  Montgomery,  State  Mining  Engineer, 
whilst  compiling  a  report  on  the  Pilbara  and  West  Pilbara  Gold- 
fields,  with  special  reference  to  the  proposed  railway  from  the  coast 
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to  Marble  Bar,  added  more  useful  information  on  the  geological  and 
mining  features  of  the  Wodgina  District,  with  a  description  of  the 
mines  in  operation  at  the  date  of  his  visit. 

In  addition,  H.  P.Woodward,  Assistant  Government  Geologist, 
has  briefly  referred  to  this  locality,*  also  Inspector  Cleland.t 

Since  1907,  and  up  to  a  very  recent  date,  prospecting  must  have 
been,  with  very  few  exceptions,  almost  at  a  standstill,  for  the  mines 
described  in  the  foregoing  reports  are  practically  in  the  same  con- 
dition now  as  when  they  were  inspected.  The  one  exception  is  the 
Cassiterite  Mine  which  stands  out  by  itself  as  the  only  developed 
mine  on  the  field.  Quite  recently,  however,  in  an  area  which  had 
been  previously  more  or  less  overlooked,  some  very  promising1  tin 
lodes  (stanniferous  pegmatite  dykes)  have  been  prospected,  from 
which  considerable  quantities  of  tin  oxide  have  already  been  won. 
As  these  latter  discoveries  are  on  the  western  side  of  the  hills  I 
purpose  calling  them  the  " Western  Lodes,"  to  distinguish  them 
from  the  "Eastern  Lodes"  on  the  eastern  side  of  the  range,  and 
more  or  less  in  the  immediate  vicinity  of  the  Cassiterite  Tin  Mine. 

The  Eastern  Lodes. 

With  few  exceptions,  notably  the  Cassiterite  Tin  Mine,  very 
little,  if  any,  prospecting  has  been  done  on  the  Eastern  Lodes  since 
the  visits  of  the  Government  Geologist,  the  State  Mining'  Engineer, 
the  Assistant  Government  Geologist,  and  Inspector  Cleland,  and 
their  full  descriptions  of  the  mining'  operations  as  seen  in  Bulletin 
40  of  the  Geological  Survey,  and  the  Annual  Reports  of  the  Mines 
Department,  1909,  still  stands  as  complete — likewise  the  Sketch 
Geological  Maps  and  Geological  Notes.  All  returns  from  the 
various  mines  have  been  brought  up  to  date  in  the  appended  returns 
compiled  from  official  records. " 

The  "Cassiterite"  Tin  Mine. — The  early  history  of  this  mine  has 
been  fully,  written  up  in  Bulletin  40.  Since  the  State  Mining  En- 
gineer's visit,  however,  considerable  prospecting  and  development  has 
opened  the  main  lode  up  systematically  to  a  vertical  depth  of  some 
225  feet,  with  a  winze  70  feet  in  the  bottom  level. 

As  can  be  seen  from  the  accompanying  plans,  Plates  VII.  and 
VIII.,  the  main  development  work  consisted  in  driving  adits  at 
different  levels  on  the  side  of  the  hill  and  following  the  course  of  the 
lode.  Taking-  each  level  separately  the  following  is  a  brief  descrip- 
tion of  the  size  of  the  lode  and  the  amount  of  stoping  done.  Un- 
fortunately, there  was  no  available  information  as  to  the  grade  of 
ore  from  the  individual  stopes.  the  only  information  on  this  point 
being  the  gross  tonnage  of  ore  treated  and  the  gross  tonnag'e  of  tin 
won. 


•  Vide  Annual  Report,  1909,  p.  17,  et  seq. 

t  Annual  Report  Mines,  1909,  pp.  103-104,  and  Appendix  to  this  Bulletin. 
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No.  1  Level.  The  total  length  of  this  level  is  aboul  25  feet,  it 
extends  Prom  side  to  side,  through  the  crown  of  t lu>  hill.  Unfor- 
tunately the  timber  lias  boon  destroyed  by  nuts  and  weathering,  and 
it  is  now  inaccessible.  A  large  quantity  of  the  ore  has,  however, 
been  sloped  onl  Prom  the  level  to  the  surface  with  a  stoping  width 
of  some  four  feet. 

No.  2  Level. — This  level  is  about  50  feet  below  No.  1  level  and 
opens  out  on  the  western  side  of  the  hill.  The  total  length  is  about 
45Q  feet.  Forty  feet  from  the  mouth  of  the  tunnel,  the  ore  body, 
which  has  an  average  width  of  about  five  feet,  has  been  sloped 
practically  to  No.  1  level  for  a  distance  of  125  feet.  Another  stope 
starts  about  300  feet  in  from  the  mouth  of  the  tunnel,  and  extends 
along  the  drive,  eastward,  for  a  distance  of  125  feet,  the  eastern 
end  extending  upwards  to  the  surface.  Between  these  two  stopes 
the  ground  is  intact,  and,  except  for  one  small  portion,  about  20 
feet  long,  the  lode  is  well  defined  and  has  an  average  width  of  at 
least  five  feet  in  the  drive. 

No.  3  Level. — At  the  western  side  of  the  lode  an  ore  body  was 
worked  at  the  No.  2  level,  and  for  some  time  it  was  doubtful  whether 
it  was  the  main  lode  or  a  cross  lode.  When  Nos.  1  and  2  winzes 
were  sunk  from  No.  2  level  this  doubtful  ore  body  was  found  to  be 
a  continuation  of  the  main  ore  body,  and  the  major  portion  of  it 
has  since  been  stopeel  between  levels  Nos.  2  and  3,  for,  though 
smaller  than  the  average,  it  contained  higher  values.  As  can  be 
seen  from  the  accompanying  plan,  Plate  VII.,  the  bulk  of  the  ore 
between  Nos.  1  and  3  winzes  has  been  stoped  out  to  the  No.  2  level 
for  a  width  of  about  five  feet. 

No.  4  Level. — At  a  vertical  depth  of  50  feet  from  No.  3  level, 
another  level  (No.  4)  has  been  opened  out  for  a  horizontal  distance 
of  130  feet :  the  whole  block  of  ore  has  since  been  stoped  out  between 
these  levels.  The  average  width  of  lode  stoped  was  about  five  feet, 
though  in  places  the  width  increases  up  to  14  feet,  notably  in  the 
vicinity  of  No.  3  winze,  No.  4  level. 

Further  development  downwards  was  confined  to  a  winze  sunk 
from  No.  4  level  under  No.  1  winze.  At  the  time  of  my  visit  this 
winze  was  full  of  water,  but  I  was  informed  by  the  manager  of  the 
mine  that  the  winze  is  70  feet  deep,  and  that  the  water  level  is 
about  55  feet  below  the  level.  Whether  this  is  the  true  water  level 
for  this  part  of  the  country  is  doubtful,  for  certainly  the  water  level 
in  the  well  on  the  fiat  lies  far  below  this  point. 

The  lode  opened  out  in  the  above  described  workings  is  a  true 
fissure  lode  of  the  acid  dyke  variety.  In  appearance  it  varies  from 
almost  pure  quartz  to  a  mixture  of  felspar  and  mica  to  nearly  pure 
felspar  or  mica.  Tin  oxide  is  found  throughout  the  lode  in  varying 
proportions,  and  occurs  both  in  the  coarse  and  angular  and  also, 
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not  uncommonly,  in  a  very  fine  form  throughout  the  rock  mass. 
Taken  as  a  whole,  most  of  the  mineral  occurs,  however,  in  the  walls 
of  the  lode,  and  is  rarely  found  evenly  distributed  right  across  a 
face. 

Tin  ore  also  occurs  in  bunches  along  either  side  of  the  lode, 
preferably  on  the  footwall.  Some  very  large  blocks  of  the  pure 
oxide  have  been  won  from  this  source,  reaching  a  weight,  at  times, 
of  several  hundredweight. 

On  account  of  the  erratic  nature  of  the  oxide  in  the  ore  body, 
and  the  bunches  of  tin  in  the  walls,  the  latter  play  an  important 
part  in  the  output,  it  makes  sampling  or  ore  reserve  estimation 
almost  an  impossibility.  Consequently,  in  summing  up  the  value  of 
this  mine,  one  is  confined  to  the  gross  tonnage  and  the  amount  of 
tin  produced  from  such. 

One  pleasing  feature  is  that  the  block  of  ore  between  Nos.  3 
and  4  levels  was  one  of  the  best  in  the  mine,  and  some  very  fine  ore 
was  exposed  in  the  winze  on  the  day  of  my  inspection.  The  total 
amount  of  ore  crushed  at  the  Company's  works,  taken  from  official 
returns,  is  8,276  tons  crushed  for  265.75  tons  of  tin  oxide,  valued  at 
£22,541.  At  the  present  market  price  this  would  be  worth  approxi- 
mately £29,760,  or  £3  6s.  per  ton  of  ore  treated. 

The  Cassiterite  mine  is  equipped  with  an  up-to-date  tin-dressing 
plant,  and  is  eminently  suitable  to  the  present  requirements.  Start- 
ing from  the  ore  bin,  which  has  a  live  capacity  of  some  40  tons,  the 
ore  gravitates  on  to  a  floor,  and  is  hand-fed  into  a  14in.  jaw  cracker 
of  the  Blake  type.  From  here  it  feeds  through  a  set  of  wet  crush- 
ing rolls,  built  by  May  Bros.,  Sydney,  N.S.W.  The  diameter  of  the 
rolls  is  2ft.  6in.  with  a  15m.  face.  The  capacity  of  the  rolls  to  about 
Vs  inch  mesh,  is  three  tons  or  more  per  hour..  After  passing  through 
the  rolls  the  crushed  product  gravitates  through  a  revolving  trom- 
mel 4ft.  by  2ft.  6in.,  6  feet  long,  and  with  a  Vs  inch  punched  screen. 
The  returns  from  the  trommels  are  sent  back  to  the  rolls  with  a  small 
bucket  elevator.  All  the  screenings  from  the  trommel  are  then 
passed  into  a  May  jig,  provided  with  10  Spitz  Kastens.  The  effect- 
ive screen  area  of  the  jig  is  13  feet  (17  feet  over  all),  that  is  a  screen 
area  of  52  square  feet.  Screens  |  inch  mesh.  The  jig  has  eight 
plumpers,  length  three  feet,  width  12  inches,  throw  three  inches. 

Roughly  speaking,  according  to  the  manager's  figures,  75  per 
cent,  of  the  ore  passes  over  these  jigs  to  the  dump.  Of  the  product 
from  the  Spitz  Kastens  under  the  jigs,  the  first  four  are  classed 
as  "concentrates,"  the  second  as  "middlings,"  and  the  last  two  as 
"tails." 

The  product  from  the  first  four,  the  concentrates,  gravitate  to 
a  Wilfrey  table,  the  tails  from  which  pass  out  to  the  dump,  and  the 
concentrates  and  middlings  are  hand-fed  into  a  "6ft."  Hunting- 
don mill. 
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The  middlings  from  the  jig  gravitate  into  the  same  mill  and  are 
re-ground  with  the  concentrates  and  middlings  from  the  first  Wil- 
frey. 

All  the  re-ground  product  of  the  Huntingdon  mill  gravitates 
on  to  a  second  Wilfrey  table  and  is  re-concentrated,  the  tailings  from 
the  second  table  going  direct  to  the  tailings  dump,  and  the  mid- 
dlings returned  to  the  Huntingdon  mill  by  hand,  and  the  concen- 
trates bagged  for  shipment. 

A  65  h.p.,  called  70  h.p.,  Diesel  oil  engine  developes  the  power 
to  drive  the  whole  plant.  The  oil  used  is  the  crude  mineral  oil,  and 
is  imported  from  Singapore,  where  it  costs  7d.  per  gallon,  and  2s. 
per  gallon  on  the  mine.  The  extra  cost  embraces  duty,  freight, 
leakage,  return  of  empties,  etc. 

As  the  horse  power  per  day  probably  averages  about  40-50 
constant,  and  the  consumption  of  oil  is  36  gallons  for  the  24  hours, 
this  works  out  at  about  Is.  6d.  per  horse  power  per  24  hours,  or 
45s.  per  horse  power  per  month  of  30  days,  reckoned  at  50  horse 
power,  which  is  a  little  higher  as  compared  with  the  results  obtained 
from  the  gas-producer  engine,  allowing  for  the  increased  cost  of 
charcoal,  £7  to  £8  per  ton. 

When  running  full  time  the  plant  is  capable,  under  the  existing 
arrangement,  of  crushing  75  tons  in  24  hours. 

The  water  supply  is  obtained  from  two  wells,  one  near  the 
mine,  and  the  other  on  the  flat,  westward,  distant  about  half  a  mile. 
Electric  power  is  transmitted  from  a  16  h.p.  Sieman's  generator  at 
the  mine  to  these  two  wells  and  the  pumps  driven  with  a  5  to  7  h.p. 
motor. 

Unfortunately,  the  water  supply  from  both  wells  is  not  sufficient 
to  run  the  whole  plant  constantly  for  more  than  eight  hours  per 
day,  but  this  could  probably  be  remedied  by  deeper  sinking. 

With  regard  to  the  other  tin  lodes  on  the  eastern  side  of  the 
range,  the  only  one  being  worked  at  the  time  of  my  inspection  was 
the  "Tin  Stone  Mine,"  but  as  the  prospectors  were  working  more 
with  the  object  of  obtaining  pocket  tin  ore  this  mine  is  scarcely 
worthy  of  notice  at  the  present  juncture.  My  inspection  of  the 
eastern  belt  convinced  me,  however,  that  there  are  numerous  peg- 
matite dykes,  and  offshoots  from  the  same,  carrying  more  or  less 
tin,  but  up  to  date  they  have  not  been  prospected  with  the  view  of 
obtaining  low-grade  ore  for  crushing  purposes,  but  have  been  picked 
over  with  the  object  of  obtaining  patches  of  rich  ore  suitable  for 
bagging  and  direct  shipment.  Further  reference  to  the  tin  ore  of 
this  belt  will  be  made  later  on  in  this  report. 

In  addition  to  the  tin  ore  deposits  on  the  Eastern  belt,  important 
discoveries  of  tantalite  and  radio-active  minerals  were  made  on 
M.L.  86,  H.M.,  and  M.L.  87,  Anchorite.  The  tantalite  and  radio- 
active minerals  occur  in  a  pegmatitic  dyke  which  traverses  these  two 
leases  from  end  to  end.   Most  of  the  tantalite  has,  so  far,  been  won 
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from  alluvial  deposits,  the  apparent  sheddings  of  the  lode.  About 
the  centre  of  the  two  leases  a  shaft  has  been  sunk  on  the  lode  a 
depth,  on  the  underlie  (45deg.),  of  75  feet  and  a  horizontal  cross- 
cut 44  feet  driven  to  the  westward.  A  section  of  this  crosscut,  com- 
mencing from  the  eastern  wall,  shows  four  feet  of  solid  albite  fel- 
spar, 28  feet  of  pegmatite  granite,  and  12  feet  of  solid  albite  fel- 
spar. The  tantalite  occurs  almost  exclusively  in  the  four  feet  of 
albite  on  the  hanging  wall  on  the  eastern  side,  bunches  of  tantalite 
being  visible  in  the  wall  of  the  shaft,  the  radio-active  minerals  are 
found  in  the  albite  on  the  footwall  side,  but  here  tantalite  is  absent. 
Where  the  radio-active  minerals  are  found  the  felspar  usually  shows 
up  a  brown  colour,  and  such  colouration  is  known  as  the  "indicator." 
The  colouration  is  probably  due  to  iron  oxide  derived  from  the  de- 
composition of  small  quantities  of  ore  of  the  radio-active  minerals, 
for  the  colouring  matter  is  undoubtedly  oxide  of  iron. 

Considering  the  commercial  price  of  these  rarer  minerals,  it 
seems  a  pity  to  see  this  mine  in  its  undeveloped  state,  but,  as  the 
owners  state,  mining  is  an  expensive  process  in  Wodgina,  and  the 
market  for  tantalite  uncertain.  Unfortunately,  too,  the  footwall  of 
the  lode  is  "frozen"  on  to  the  country,  and  is  not  like  the  hanging- 
wall,  which  comes  away  "clean,"  and  leaves  a  most  perfect  face  on 
the  country  rock.  This,  of  course,  would  make  driving  on  the  foot- 
wall, where  the  rare  minerals  occur,  still  more  expensive. 

In  connection  with  the  general  occurrence  of  the  lode,  it  is 
worthy  of  notice  that  in  the  northern  end  of  M.L.  86  there  is  a  pre- 
ponderance of  lithia  mica,  also  the  spheroidal  mica,  exactly  similar 
to  that  found  on  the  Eastern  goldfields  in  the  acid  dykes  at  London- 
derry and  Ubini,  where  tin  and  tantalite  have  been  found  in  small 
quantities.  It  would  be  worth  while  for  prospectors,  ^hen  working 
in  districts  where  either  of  these  rather  rare  rock-forming  minerals, 
pink,  blue,  or  spheroidal  mica  occur,  to  send  in  any  bright  yellow 
or  heavy  black  minerals  they  may  happen  to  find  for  determination, 
or  at  least,  when  opportunity  offers,  to  inspect  samples  of  such 
minerals  in  the  Survey  or  other  collections.  I  refer  to  the  minerals 
Pilbarite,  Thorogummite,  Mackintoshite,  worth  at  present  some 
£700  per  ton.  If  there  was  any  steady  demand  for  tantalum  there 
is  no  doubt  that  large  quantities  of  tantalite  could  be  won  from 
this  lode,  for  the  mineral  shows  up  in  bunches  and  veins  in  the 
outcrop  and  shallow  workings  throughout  the  length  of  the  two 
leases.* 

The  Western  Lodes. 
About  three  and-a-half  to  four  miles  due  west  of  the  "Cas- 
siterite"  mine  massive  granite  forms  the  country  rock,  the  inter- 
vening rock  as  pointed  out  by  the  Government  Geologist  in  Bulletin 
40,  being  crushed,  sheared,  and    otherwise  altered  greenstones. 

*  For  geological  features  see  Bulletin  40,  pages  273  on,  and  page  368. 
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Along  the  junction  lines  of  the  granite  and  those  greenstones,  ex- 
tending for  some  considerable  distance  at  times  from  the  granite, 
are  numerous  granitic  or  pegmatite  dykes.  The  prevailing  strikes 
of  these  dykes  is  north  and  south  (approximately)  with  a  general 
easterly  underlie;  usually  they  are  of  no  very  great  width,  varying 
from  a  few  inches  up  to  perhaps  30  to  40  feet.  Lithologically,  t  hey 
vary  from  almost  pure  quartz  to  coarse  grained  pegmatite,  the 
prevailing  rock-forming  minerals,  mica  and  felspar,  often  replacing 
one  another  almost  completely,  though  at  times  they  are  regularly 
distributed,  or  in  layers  or  bunches.  There  appear  to  be  several 
varieties  of  felspar,  though  the  albite  variety  predominates.  Of 
the  micas,  the  brown  (biotite)  and  white  (muscovite)  predominate, 
but  the  pink  (lepidolite)  variety  is  of  common  occurrence.  Tour- 
maline as  a  rock-forming  mineral  is  not  at  all  uncommon,  and  small 
red  garnets  are  often  to  be  seen  throughout  the  whole  mass.  The 
greenstones  are  much  crushed  and  altered,  especially  near  the 
massive  granite,  where  in  some  instances  they  resemble  a  mica 
schist  so  closely  that  they  may  be  classed  as  such. 

Jennings  and  Child's  Lease. — Commencing  on  the  northern 
end,  the  first  M.L.  from  Avhich  tin  has  been  won  has 
been  worked  by  Messrs.  Jennings  and  Child.  A  small  cross- 
cut into  the  side  of  the  hill  exposes  a  pegmatite  dyke, 
which,  apparently,  strikes  west  25  deg.  east,  and  underlies  east. 
The  underlie,  however,  is  doubtful,  also  the  width  of  the  lode. 
A.  small  heap  of  about  two  tons  was  broken  ready  for  treatment, 
and  showed  nice  payable  tin  contents.  The  lode  is  ordinary  peg- 
matite, with  streaks  of  hornblende  and  tourmaline  throughout 
with  which  the  tin  oxide  appears  to  be  closely  associated.  A  well 
defined  outcrop  can  be  traced  for  a  considerable  distance  to  the 
south-west  and  for  some  distance  to  the  north-east.  Except  that 
tin  occurs  in  payable  quantities  in  the  one  place  opened  out,  there 
is  no  further  information  to  be  gleaned  from  the  workings  on  this 
lease. 

Wilson,  Houston,  and  Oswald's  Lease. — This  lease  has  been 
pegged  out  on  a  dyke  running  parallel  to  the  one  worked 
by  Messrs.  Jennings  and  Child,  but  about  20  chains  to 
the  westward.  Two  small  trenches,  not  more  than  eight  feet 
deep,  have  been  put  down  in  the  lode,  from  which  20  tons  of  ore 
was  taken  and  crushed  for  a  return  of  four-and-a-half  per  cent, 
tin  oxide,  reckoned  70  per  cent.,  i.e.,  equivalent  to  £4  10s.  per 
ton  approximately.  Neither  of  the  trenches  have  readied  the  walls 
of  the  lode,  which  must  be  at  least  more  than  10  feet  wide,  but  as 
the  outcrop  is  covered  over  with  detritus  the  true  width  is  not  ob- 
tainable. This  dyke,  like  the  others,  is  pegmatitic,  but  has  a,  con- 
siderable amount  of  the  lepidolite  mica  distributed  throughout. 
The  tin  is  seen  occurring  throughout  the  lode  though  the  major 
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part  is  in  the  footwall  portion.  As  far  as  their  trial  parcel  which 
was  sent  to  the  mill  is  concerned,  there  could  not  have  been  much 
picking  of  this,  unless  some  rich  bunches  of  tin  ore  were  included, 
which  could  raise  the  percentage  extraction  to  almost  any  degree ; 
but  after  all,  if  such  were  the  case,  it  is  still  a  portion  of  the  lode, 
though  usually  kept  separate  on  account  of  its  erratic  occurrence. 
The  lode  extends  south,  and  into  the  Carbine  extended. 

Carbine  Extended  No.  1  Lease. — The  wall  being  worked  on 
this  lease  is  a  southern  continuation  of  the  one  worked  tin 
the  Wilson,  Houston,  and  Oswald's  mineral  lease.  At  pre- 
sent only  the  cap  of  the  lode  has  been  broken  in  one 
place  by  means  of  a  trench  across  the  direction  of  the  strike.  In 
this  trench  the  footwall  apparently  has  been  exposed,  but  no  hang- 
ing wall ;  and  as  the  outcrop  is  hidden  the  true  width  is  not  at  pre- 
sent ascertainable,  though  it  is  at  least  12  to  15  feet.  Scattered 
throughout  the  stone  is  apparently  a  sprinkling  of  fine  tin,  but 
what  the  percentage  is  I  was  unable  to  ascertain.  A  little  further 
development,  however,  in  this  and  other  spots  along  the  strike 
would  soon  show  the  values,  for  the  top  of  the  dyke  is  no  great 
distance  below  the  surface. 

Carbine  Lease. — The  lode  opened  out  on  this  lease  is  prob- 
ably a  parallel  lode  to  that  on  the  Carbine  Extended,  or, 
possibly,  the  same  faulted  to  the  westward.  As  in  the  Carbine 
Extended,  sufficient  work  has  not  been  done  to  even  ?ascer- 
tain  the  true  dip,  strike,  or  width  of  the  lode.  Some  rather 
nice  ore,  however,  has  been  raised,  three  tons  of  the  same 
being  on  the  surface  ready  for  treatment.  This  lease  was  not 
being  worked  on  the  date  of  my  inspection. 

Eaney  and  HalVs  Lease. — To  the  immediate  south  of 
the  Carbine  is  a  mineral  lease  held  by  Messrs.  Raney  and 
Hall.  The  workings  are  on  the  side  of  the  hill,  and  are, 
probably,  a  continuation  of  the  Eastern  lode  worked  by  Messrs. 
Jennings  and  Child.  Only  a  limited  amount  -of  work  has 
been  done,  but  such  lias  revealed  a  large  body  of  tin-bearing 
ore,  20  tons  from  which  gave  the  return  of  one  and  a-half  per  cent, 
tin  oxide,  equivalent  to  30s.  per  ton  at  present  market  prices.  From 
close  observation,  it  does  not  seem  probable  that  this  trial  crushing 
was  picked  to  any  appreciable  extent.  I  consider  that  there  is  a  pos- 
sibility of  obtaining  large  quantities  of  low-grade  ore  from  this  mine, 
if  it  were  opened  out  to  any  extent.  The  lode  itself  is  similar  to  the 
others  described,  except,  perhaps,  it  is  more  compact  and  harder,  is 
closer  grained  in  texture,  and  has  less  mica  present.  The  tin  oxide 
is  very  fine  and  this  would  probably  give  a  higher  residue  with 
coarse  crushing  than  usual.    The  felspar  throughout  the  lode  is 
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often  of  a  light  pink  colour,  ihe  exact  nature  of  which  has  not  as 
yet  been  determined.  There  are  about  20  to  '25  tons  si  ill  lying  at 
grass,  but  of  too  low-grade  for  treatmenl  under  existing  conditions. 

Referenda  Lease. — About  one  mile  to  the  south  of  Raney  and 
Hall's  lease  and  some  half-mile  south  of  the  Government  Well,  a  small 
gully  was  worked  for  alluvial  tin  with  considerable  profit.  It  is  re- 
ported that  at  least  five  tons  of  oxide  was  bag'ged  from  this  source.  On 
the  alluvial  being  stripped  a  pegmatite  dyke  was  found  under  the 
wash,  but  so  far  tin  oxide  has  not  been  found  in  payable  quantities 
in  this  dyke.  By  following-  the  alluvial  deposit  up  Hie  slope  of  the  hill, 
however,  the  origin  of  at  least  some  of  it  was  discovered  and  in  the 
past  few  months  McGuinness  and  party  have  recovered  upwards 
of  three  tons  of  oxide.  The  occurrence  of  the  tin  oxide  here  is 
similar  to  the  other  lodes  already  described.  At  present  the  only 
workings  are  some  trenches  extending  over  a  total  length  of  about 
120  feet.  In  the  north  end  of  these  workings  the  lode  is  about  six 
feet  wide  and  underlies  to  the  east  at  an  angle  of  about  45  deg. 
Here  rich  ore  was  found  on  the  footwall  side  of  the  lode,  but  little, 
if  any,  in  the  lode  itself,  and  about  40  feet  south  from  this  point 
the  lode  was  lost.  Further  on,  however,  the  lode  was  found  again, 
and  though  massive  is  much  broken  up;  the  strike,  however,  is  the 
same  as  the  northern  portion,  and  there  seems  little  doubt  of  their 
being  one  and  the  same  lode.  In  the  southern  portion  a  little  massive 
tin  oxide  was  found  just  beneath  the  surface  on  the  cap  of  the  lode 
with  a  good  patch  of  ore  right  at  the  surface. 

A  nice  vein  of  ore  was  worked  also  in  the  centre  of  the  lode, 
but  this  has  cut  out  for  the  time  being.  The  characteristics  of  the 
pegmatite  vein  are  the  same  as  those  already  described.  Im- 
mediately to  the  westward  is  a  band  of  tourmaline  rock.  A  few 
chains  up  the  hill  to  the  eastward,  another  parallel  pegmatite  dyke 
may  be  seen  outcropping,  but  so  far  this  has  not  been  prospected. 

I  consider  it  more  than  likely  that  these  lodes  are  a  continua- 
tion of  the  lodes  to  the  north,  or  at  least  they  are  a  continuation 
of  the  same  fissures. 

Half  a  mile  south  of  the  Referenda  mineral  lease,  a  series  of 
quartz  reefs  outcrop  with  a  north  by  east  strike,  and  an  underlie 
to  the  east.  These  reefs  contain  variable  quantities  of  scheelite. 
This  mineral  is  also  found  in  the  mica  schist  encasing  the  reefs, 
and  in  all,  can  be  found  extending  over  a  width  of  from  20  to  30 
yards.  No  work  has  been  done  on  this  property  with  the  exception 
of  a  few  shallow  trenches,  which  do  not  reveal  much,  except  that 
the  scheelite  occurs  in  bunches  throughout  the  quartz  and  schist. 
It  is  very  'difficult  to  gauge  the  value  of  this  discovery,  but  it  cer- 
tainly warrants  the  expenditure  of  capital  sufficient  to  sink  a 
shaft,  and  crosscut  the  formation,  say,  at  100  feet.    There  is  no 
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doubt  that  on  the  surface  the  indications  are  that  the  formation  is 
large,  but  as  to  the  percentage  of  the  mineral  present,  one  cannot 
form  even  the  vaguest  idea. 

The  present  market  price  of  scheelite  is  31s.  per  unit,  scheelite 
being  reckoned  commercially  as  containing  65  per  cent.  WO,. 

The  St  annum  Group. 

A  group  of  several  tin  leases  lies  about  eight  miles  South-West 
of  Wodgina  proper,  and  the  same  distance  from  the  Referenda  Tin 
Lease.  This  group  is  known  as  the  "Stannum  Group,"  of  which  a 
full  description  is  to  be  seen  in  the  Government  Geologist's  report, 
Bulletin  40,  page  269,  et  seq.  Since  his  inspection,  there  has  been 
no  development  worthy  of  notice. 

Four  miles  further  south,  i.e.,  12  miles  from  the  "Referenda," 
is  "Siffleete's  Claim."  This  lease  contains  several  parallel  peg- 
matite dykes  running  more  or  less  north  by  east  with  offshoots 
trending  more  or  less  east  and  west.  The  dimensions  of  these 
dykes  are  unknown  as  the  prospecting  so  far  has  consisted 
in  picking  over  the  surface  and  working  out  the  footwalls  of  the 
dykes  in  which  apparently  most  of  the  tin  oxide  appears  dis- 
seminated in  fine  particles  throughout  the  stone.  There  is  no 
doubt  that  the  dykes  extend  for  considerable  distances  on  the  sur- 
face, and  that  some  nice  patches  of  tin  ore  have  been  found.  In 
all  11  tons  of  tin  ore  have  been  wTon  from  this  lease.*  A  trial 
parcel  of  20  tons  yielded  13cwt.  of  tin  oxide  at  the  Cassiterite  Mill. 

Bright  Star  Mine. — This  mine  is  approximately  eight  miles 
south  of  Siffleete's.  The  whole  area  is  a  network  of  granite 
dykes,  with  a  prevailing  north-east  and  south-west  strike  and  a 
westerly  underlie.  A  shaft  has  been  sunk  on  two  offshoots  of  one 
of  the  largest  of  these  dykes  to  a  depth  of  20  feet  on  the  underlie  and 
a  crosscut  driven  a  few  feet  into  the  main  dyke.  A  fair  amount  of 
oxide  is  visible  in  the  faces  of  the  dykes  exposed,  but  mostly  in  the 
footwalls.  Some  100  feet  to  the  westward  of  the  above  work- 
ings another  shaft  has  been  sunk  on  a  parallel  dyke  to  a 
depth  of  about  25  feet  on  an  underlie  of  45°  west.  This  lode  is 
practically  quartz  and  felspar  with  accessory  mica  and  garnets, 
and  is  six  feet  thick  at  the  top  of  the  shaft  and  three  feet 
thick  at  the  bottom.  A  short  drive  has  been  started  towards  the 
north  from  the  bottom  of  the  shaft.  A  fair  amount  of  tin  is  vis- 
ible in  the  stone  particularly  on  the  footwall  side  of  the  lode.  The 
country  rock  is  probably  crushed  greenstone,  but  some  of  it  on  the 
walls  is  nearly  pare  black  mica.  I  could  not  obtain  any  definite 
returns  from  crushings  taken  from  this  mine. 

Ede  Emma  Lease. — About  three  miles  west  from  the 
"Bright  Star"  Tin  Mine  and  practically  on  the  end  of  the  range 
is  the  "Ede  Emma"  mineral  lease.    Mining  operations  have  been 


*  Returns  gained  from  Mr.  Siffleete. 


carried  on  here  to  a  limited  extent  in  opening  out  three  pegmatite 
dykes.  The  main  one  of  these  strikes  north-east  and  is  intersected 
near  the  workings  by  one  striking  north  L5  east.  About  150  feet 
from  this  intersection  a  cross  vein  connects  the  two,  thus  forming 
the  letter  A.  Of  these,  the  most  important  tin-bearer  is  the  first, 
which  lias  a  thickness  of  about  eight  feet  where  exposed,  and  dips  at 
a  low  angle  to  the  east.  Coarse  tin  is  found  occurring  as  usual  on 
the  footwall  side  of  the  lode  for  a  thickness  of  about  12  to  18  inches. 
The  lode  is  a  pegmatite  dyke,  containing  coarse  felspar  and  quartz 
with  a  fair  percentage  of  lepidolite  (pink)  mica. 

The  second  dyke  is  a  large  pegmatitic  one,  traceable  on  the 
surface  for  a  great  distance.  So  far  this  one  is  unprospected,  and 
whether  it  contains  payable  tin  or  not  has  not  yet  been  demon- 
strated. Coarse  tin  is  found  in  the  cross  dyke,  but  it  is  only  a  few 
inches  wide  and  has  no  great  length. 

In  addition  to  the  mining  operations  already  described  there 
are  numerous  other  minor  ones  in  places  where  tin  has  been  dis- 
covered, but  the  lodes  have  apparently  not  been  rich  enough  to 
encourage  the  prospectors  sufficiently  to  induce  them  to  continue 
work. 

Both  in  this  locality  and  further  north,  the  country  may  be  said 
to  be  gridironed  with  pegmatite  dykes,  the  majority  of  which  are 
stanniferous  to  a  greater  or  less  degree. 

At  the  end  of  the  range,  a  little  north  of  the  "Ede  Emma"  M.L., 
one  of  these  dykes  carries  a  fair  amount  of  tantalite  on  the  surface, 
and  in  association  with  it  are  distinct  traces  of  thorogummite  and 
mackintoshite,  the  radio-active  uranium  minerals,  found  in  the  tan- 
talite leases  at  Wodgina  proper. 

General-  -In  dealing  with  the  question  of  helping  the  pros- 
pectors at  Wodgina,  it  is  necessary  to  take  several  local  conditions 
into  careful  consideration.  The  field  is  isolated  from  communica- 
tion ;  roughly,  it  is  70  miles  from  a  railway,  fuel  and  water  are 
scarce,  mining  timber  extremely  expensive,  rate  of  transport  ex- 
ceedingly high,  and  crushing  facilities  scarce. 

Probably  of  these,  ihe  two  which  affect  prospectors  more  than 
all  the  others,  and  yet  can  be  the  most  easily  rectified,  are  transport 
and  crushing  facilities.  Up  to  the  present,  and  more  particularly 
on  account  of  these  last  two  difficulties,  the  prospectors  have  sought 
for  the  high-grade  ore  which  could  be  treated  by  dry  blowing  and 
sifting  on  the  ground.  Low-grade  dirt  was  practically  of  no  use  to 
them  whatever,  and  was  not  sought  for.  One  cannot  imagine  a 
worse  state  of  affairs  from  a  mining  point  of  view,  unless  it  be  not 
to  prospect  at  all. 
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The  question  is  how  to  rectify  this  state  of  affairs,  and  to  find 
the  means  whereby  to  do  it. 

From  a  perusal  of  the  reports  in  Bulletin  40,  and  the  preceding- 
pages  of  this  report,  it  is  evident  that  a  large  number  of  tin-bearing 
lodes  are  scattered  over  an  area  about  20  miles  long  at  least,  possibly 
nearer  40,  and  anything  up  to  four  miles  wide.  Trial  crushings  from 
these  have  proved  that  the  ore  is  payable  under  favourable  mining 
conditions. 

The  surface  of  this  area  is  about  as  rough  as  one  can  imagine, 
and  almost  impossible  for  vehicular  traffic.  Transport  of  ore  by 
pack  camels  from  low-grade  propositions  over  almost  any  distance 
however  short  is  prohibitive  when  one  considers  that  it  means,  not 
only  the  hire  of  camels,  but  necessitates  purchase  of  bags,  hand 
breaking  of  ore,  to  pack  in  bags,  sewing  bags,  loading  and  unload- 
ing, etc.  Hence  it  is  an  impossibility  to  place  a  plant  which  would 
serve  all  the  field,  for  if  tin  mining  is  to  be  a  success  at  Wodgina  it 
will  be  low  grade  if  anything.  The  Eastern  group  of  mines  are  on 
the  whole,  on  the  sides  of  precipitous  hills,  and,  as  a  rule,  near  the 
top.  To  get  the  ore  from  these  to  the  bottom  of  the  hills  it  is  al- 
most imperative  to  handle  it  in  bags,  unless  flying  foxes,  etc.,  were 
erected,  and  when  once  bagged  and  handled  it  might  just  as  well  be 
taken  to  the  Cassiterite  Mine  as  anywhere  else.  For  the  Eastern 
belt,  therefore  I  suggest  that  the  Cassiterite  mine  owners  be  ap- 
proached for  reasonable  crushing  terms.  If  it  is  decided  to  erect 
a  stamp  battery  to  help  the  prospectors  of  the  Western 
and  Southern  groups,  I  would  have  no  hesitation  in  re- 
commending a  site  somewhere  to  the  immediate  north  of 
the  Referenda.  A  battery  on  this  site  would  certainly 
tend  to  prove  whether  low-grade  tin  ore  can  be  made  payable, 
for  the  mines  in  this  portion  of  the  Western  group  are  close  to- 
gether at  the  base  of  the  hills,  and  the  ore  could  be  carted  for  pro- 
bably Is.  or  Is.  6d.  per  ton  right  to  the  battery  from  any  individual 
mine.  It  was  suggested  to  me  that  a  site  between  the  Referenda 
and  Siffleete's  would  be  a  suitable  one;  such  would  necessitate  an 
eight  to  twelve  miles  carting  for  everyone  except  one  or  two  mines  at 
Stannum  and  Siffleete's.  I  cannot  see  that  such  would  attain  the 
object  the  erection  of  a  State  mill  would  have,  and  consider  it 
would  be  far  preferable  to  try  the  experiment  under  the  best  con- 
ditions, and  if  such  were  a  success  further  expenditure  could  be 
undertaken  at  a  later  date.  Apart  from  this  the  ore  could  be  carted 
from  several  mines  in  the  South,  in  fact  from  any  from  which 
it  would  be  carted,  to  a  central  site.  This  in  itself  would  be  a  dis- 
tinct improvement  on  present  conditions  for  the  Southern  leases. 

I  cannot  suggest  any  cheaper  method  for  carrying  stores  to  this 
mining  centre  than  the  ones  already  in  vogue,  viz.,  packing  on 
camels  or  carting  by  team. 
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Summary. 

There  are  numerous  tin-bearing  lodes  of  different  commercial 
value  in  and  about  Wodgina  extending  over  an  area  of  from  20  to 
30  miles  long  by  four  miles  wide. 

With  one  exception  none  of  these  lodes  have  been  opened  up 
to  a  greater  depth  than  26  feet. 

From  a  geological  point  of  view  there  is  every  reason  to  be- 
lieve that  the  lodes  will  continue  to  such  a  depth  as  they  are  ever 
likely  to  be  followed. 

The  one  mine  which  has  been  worked  on  a  large  scale  has  pro- 
duced £26,000  worth  of  tin,  which  was  sold  at  much  below  the 
present  market  value. 

At  the  time  of  writing  the  prospector  at  Wodgina  has  no  en- 
couragement to  prospect  for  low-grade  ore,  but  is  forced  by  circum- 
stances to  confine  his  energies  to  searching  for  pockets  of  ore  and 
stone  rich  enough  to  treat  by  hand  on  the  ground. 

What  is  hindering  development  at  Wodgina  more  than  anything 
else  is  high  charges  for  transport  and  absence  of  crushing  facilities, 
and,  to  a  lesser  degree,  scarcity  of  water. 

As  the  trial  parcels  of  20  tons,  crushed  free  of  charge  to  the 
prospector  at  the  Cassiterite  mill  have  all  proved  payable  under 
favourable  milling  conditions,  it  seems  highly  probable  that  large 
quantities  of  low-grade  tin  ore  would  be  found  if  such  conditions 
were  permanent. 

I  would  recommend: — (a.)  That  the  Cassiterite  mine  owners  be 
approached  for  reduced  crushing  charges  for  the  Eastern  group  of 
leases;  (b.)  that  a  small  crushing  and  concentration  plant,  such  as 
the  Government  mills  at  Greenbushes,  be  erected  for  the  Western 
group  of  leases;  (c.)  that  the  site  for  such  be  in  the  northern 
end,  in  the  vicinity  of  the  Referenda  M.L.,  or  the  Carbine  M.L.,  the 
exact  locality  depending  on  the  water  supply. 

As  regards  sinking  for  water,  any  of  the  gullies  along  the 
western  side  of  the  ranges  should  be  suitable  sites  for  bores,  more 
particularly  if  the  borehole  is  made  to  the  eastern  side  of  one  of 
the  hard  "bars"  outcropping  with  great  frequence  along  the  whole 
belt. 

I  would  suggest  that  boring  parties  of  the  Goldfields  Water 
Supply  Department  have  a  free  hand  in  choosing  the  exact  spot  for 
this  work. 
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Table  showing  the  Production  of  Tin  Ore  from  the  Wodgina 

Tinfield. 


Year. 

Name  of  Mine. 

Ore 
Crushed. 

Tin 
Oxide. 

Total 
Value. 

1907 
1908 

Mt.  Cassiterite 
Do. 

tons. 
1,744 
92 

tons. 

91-60 

18-50 

£ 

8,961 
1,413 

Total 

1,836 

11010 

10,374 

1907 

Mt.  Cassiterite  North 

10 

3-55 

328 

1908 
1909 
1910 
1911 
1912 

Mt.  Cassiterite  Leases 

Do.          do.  | 

Do.  do  

Do.          do.      ..  S 
Do.  do  

2,431 

2,i49 
1,740 

iio 

12-50 
75-00 

400 
31-75 
26-85 
•50 

1-50 

812 

5,250 
280 
2,343 
2,924 
50 
180 

Total     . . 

6,430 

152-10 

11,839 

101  9 

20 

•90 

108 

1912 
1912 

Comet,  M.L.  192 

Siffleete's  Reward,  M.L.  178 

15 
20 

•30 
•70 

36 
84 

1912 

Raney,  P.A.  279 

20 

•30 

36 

Grand  Total 

8,351 

267-95 

22,805 

The  above  returns  have  been  obtained  from  official  records. 
They  are  undoubtedly  low,  but  this  is  purely  the  fault  of  the  pros- 
pectors and  others  who  have  failed  to  send  in  the  records  of  all  the 
tin  they  have  won  to  any  of  the  Government  officers  authorised  to 
receive  and  tabulate  such. 


From  Wodgina  en  route  to  Balla  Ball  a  we  passed  over  granite 
country  to  Yandearra  station.  Owing  to  the  heavy  rains  the  roads 
were  particularly  heavy,  and  the  crossing  of  the  Yule  River  almost 
impossible  except  for  light  traffic. 

Past  Yandearra  to  Mallina  and  on  to  Balla  Balla  the  country, 
with  the  exception  of  a  narrow  granite  belt,  is  of  the  prevailing 
types  of  rock  met  with  in  the  Nullagine  Series  and  consists  of  much 
altered  sediments. 

At  Balla  Balla  the  Whim  Creek  copper  mine  is  being  worked 
on  a  large  scale  and  forms  the  mainstay  of  the  district  from  a 
mining  point  of  view.  A  full  geological  description  of  the  mine 
and  surroundings  is  to  be  found  in  Bulletin  41*,  and  need  not  be  re- 

•  By  H.  P.  Woodward,  Bulletin  41,  Geological  Survey,  W.A. 
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peated.  Comparatively  little  development  work  lias  been  done  since 
(his  report  was  written,  the  mining  operations  up  to  the  present 
consisting  principally  va  looking  for  and  working  out  the  rich  lenses 
of  ore  for  shipment  purposes.  It  is  pleasing  to  note,  however,  that  a 
large  concentrating  plant  involving  the  Murex  Patent  is  being  in- 
stalled which,  it  is  expected,  will  enable  the  mine  to  treat  a  much 
lower  grade  of  ore  than  formerly.  Briefly,  the  principles  on  which 
this  treatment  depend  are  as  follows: — 

The  ore  is  first  crushed  with  rolls  and  mixed  with  a  variable 
percentage  of  water  about  one  to  one  by  weight.  This  mixture  of 
crushed  ore  and  water  is  then  passed  into  agitators  into  which  are 
dropped  variable  quantities  of  a  mixture  of  crude  oil  and  finely 
crushed  magnetic  iron  ore.  It  is  affirmed  that  the  concentrates, 
whether  they  consist  of  sulphide,  oxide,  or  carbonate  copper  ore, 
adhere  to  the  oil  mixture.  After  the  agitation  process  is  complete 
the  total  product  is  passed  over  flat  tables  and  flows  under  strong 
electric  magnets,  under  which  an  endless  tape  is  constantly  passing. 
The  magnet  attracts  the  magnetic  iron  ore,  and  in  consequence  the 
adhering  concentrate,  holding  it  up  to  the  underside  of  the 
revolving  tape  until  it  passes  over  the  side  of  the  table  where 
the  magnetic  attraction  ceases  and  the  concentrate  falls  into  a 
receiver.  It  is  claimed  that  an  85  per  cent,  extraction  can  be 
obtained  by  this  method.  The  whole  plant  is  driven  by  a  500  h.p. 
compound  producer  gas  engine,  the  largest  of  its  kind  in  the  State. 
The  oil  for  the  treatment  is  obtained  from  the  "East,"  but  the 
magnetic  ore  is  got  by  roasting  and  grinding  iron  ore  obtained 
locally.  If  this  plant  comes  np  to  expectations  it  will  certainly 
become  a  big  factor  in  copper  ore  treatment  in  this  State. 

The  Whim  Creek  Copper  Mine. 

In  accordance  with  verbal  instructions  to  inspect  the  Whim 
Creek  Copper  Mine,  with  the  object  of  ascertaining  the  present  con- 
dition of  the  mine  as  regards  the  "Mines  Regulation  Act,"  the  follow- 
ing report  was  submitted  : — 

Underground  mining  has  been  carried  on  by  irregular  and  un- 
systematic methods,  the  ore  being  extracted  from  chambers  the  roofs 
of  which  are  left  unsupported  except  at  the  sides.  The  primary 
reason  of  this  method  of  mining  being  adopted  is  due  to  the  erratic 
nature  of  the  ore  deposit,  the  payable  ore  being  found  in  lenses  and 
pockets,  and  not  as  a  continuous  ore  body. 

Where  possible,  pillars  of  unpayable  ore  or  country  rock 
are  left  as  supports,  but  as  the  extent  of  the  lenses  of  payable  ore 
is  variable,  the  distance  between  the  supporting  pillars  varies  more 
or  less  with  the  size  of  the  lens  of  ore.  Fortunately  the  roofs  of 
the  chambers  from  whence  the  ore  has  been  taken  is  splendid  holding 
ground,  and,  so  far,  accidents  have  not  occurred,  but  I  wish  to  draw 
attention   to  the   fact  that  the  stoping  is  now  approaching  the 
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water  level,  and  I  do  not  consider  this  form  of  mining  will  be  safe 
in  wet  ground  unless  precautions  are  taken.  In  addition,  there  are 
two  open  chambers  at  the  60  feet  and  80  feet  levels  which  I  deem 
to  be  far  too  wide  and  long  to  be  safe.  Their  great  height  too 
prevents  careful  inspection  as  to  whether  the  roof  is  scaling  or  not. 

The  attention  of  the  manager  has  been  drawn  to  these  two 
stopes,  and  I  have  forbidden  their  use  temporarily,  for  though  men 
are  not  mining  in  them  at  present  a  tramline  was  running  through 
one  in  which  men  were  trucking  ore  at  the  date  of  my  inspection. 
In  all  other  places  on  the  mine  the  men,  so  far  as  I  could  ascertain, 
were  working  in  safe  faces. 

The  ventilation  throughout  the  mine  was  good  except  in  one  or 
two  "dead  ends,"  but  this  should  only  be  temporary. 

On  the  surface  I  have  to  report  there  was  no  record  book  at  the 
mine  on  the  day  of  my  arrival,  the  excuse  being  that  the  book  in  use 
had  been  destroyed  by  fire  some  week  or  two  previously.  The  fol- 
lowing morning  one  was  produced,  but  it  was  of  no  practical  use  to 
any  inspector. 

In  consequence  there  was  no  record  of  testing  of  cages,  ropes, 
safety  hooks,  etc.,  or  of  any  objections  which  may  have  been  made 
during  the  last  two  years. 

As  the  mine  is  probably  about  to  be  worked  on  a  much  larger 
scale  than  formerly,  I  have  no  hesitation  in  recommending  that  an 
Inspector  of  Mines  be  sent  periodically  and  at  short  intervals  to 
investigate  the  working  conditions  on  this  mine,  also  that  copies  of 
the  working  plans  be  forwarded  to  the  Mines  Department  in  Perth 
as  the  law  requires. 

From  Whim  Creek  to  Roebourne  the  country  is  for  the  most 
part  flat,  and  consists  of  the  coastal  plains  overlying  granite. 

Roebourne. 

There  was  a  certain  amount  of  mining  activity,  mostly  in  search 
of  copper,  on  account  of  the  rise  in  the  metal  market,  the  quote  for 
electrolytic  copper  being  £78  per  ton. 

Geologically  the  Roebourne  mining  centre  is  situated  in  a  small 
area  of  basic  igneous  rocks  surrounded  by  granite  on  the  south  and 
the  altered  sediments  on  the  north.  Gold  mining  was  practically 
at  a  standstill,  and  as  no  fresh  developments  had  taken  place  since 
a  lengthy  report  was  written  on  the  district  by  the  Assistant  Gov- 
ernment Geologist,  Mr.  Woodward,  Bulletin  41.*  I  confined  my 
attention  principally  to  the  Copper  mining  of  the  district. 

With  the  exception  of  Whim  Creek  and  one  undeveloped  mine, 
the  occurrence  of  copper  throughout  the  Roebourne  district  consists 
invariably  of  small,  short  shoots,  occurring  in  ore  channels  in  the 
basic  greenstones.  Some  of  these  shoots  contain  at  times  high 
copper  values,  and  in  one  instance  high  values  in  gold. 

*  Bulletin  41.    Geological  Survey  W.A. 
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The  following  are  descriptions  of  the  various  copper  mines  In 
operation  at  the  time  of  my  visit  : — 

Fortune  Copper  Mine  (64  old  number),  since  re-pegged  and 
applied  for.  A  full  description  of  this  mine  is  given  in  Bulletin  41, f 
and  since  I  lie  date  of  the  writing  of  the  report  contained  therein 
little  if  any  work  has  been  done  until  quite  recently.  At  the  time  of 
my  inspection  a  party  of  men  were  doing  some  development  work  at 
shallow  depths  along  the  lode,  but  no  attempt  was  being  made  to 
test  the  ore  channel  at  depth.  Mr.  Woodward's  report  is  a  concise 
description  of  the  mine  as  it  appeared  to  me. 

An  old  abandoned  copper  mine  called  the  Azurite  lies  about 
one  mile  north  of  the  "Fortune."  The  lode  in  this  mine  runs  east 
and  west  with  a  straight  underlie  to  the  north.  A  shaft  with  a 
vertical  depth  of  36  feet  and  a  shallow  open-cut  50  feet  long  extend- 
ing west  from  the  shaft  are  the  only  workings  on  the  lease.  The 
country  rock  consists  of  a  coarse  gabbro  rock.  The  ore  channel  is 
narrow,  and  the  lode  ore  of  the  short  narrow  shoots  typical  of  the 
locality.  Official  records  of  the  ore  taken  from  this  mine  are  not 
procurable. 

Some  15  chains  to  the  south  of  the  Azurite  mine  is  a  small  lode 
striking  east  and  west.  A  sample  taken  from  a  heap  of  sulphide  ore 
lying  at  grass  near  the  shallow  workings  yielded  a  return  of  copper 
12.85  per  cent,  and  gold  2dwts.  2grs.  per  ton.  The  lode,  though 
narrow,  gives  some  promise  of  length  and  probably  extends  into 
what  is  known  as  the  Yankee's  claim,  distant  about  15  chains  to  the 
westward.  Microscopic  examination  of  samples  of  the  country  rock 
tends  to  prove  it  is  a  gabbro,  intruded  in  several  places  by  dolerite. 
Apparently  the  rock  has  been  considerably  fissured  during  some 
period  of  its  history,  for  there  are  indications  of  several  lodes  similar 
to  the  above-described  in  the  vicinity. 

The  Lily  Blanche  Mine.- — This  mine,  which  has  produced  the 
most  copper  up  to  date,  was  closed  down  and  inaccessible. 

Next  in  importance  in  the  production  of  copper  is  the  Carlow 
Castle  group,  including  the  Quod  Est,  which  also  carries  considerable 
gold  values.  In  Bulletin  No.  41,  H.  P.  Woodward,  Assistant  Govern- 
ment Geologist,  describes  in  full  the  lodes  and  workings  on  the  Carlow 
Castle  Mine;  as  most  of  these  were  inaccessible  to  me,  his  full  des- 
cription is  quoted  as  under: — 

The  first  mining  operations  conducted  in  this  district  were  at  the 
Six-Mile,  now  known  as  Glenroebourne,  where  two  lodes  were  opened  up, 
the  one  upon  the  northern  side  of  the  valley,  known  at  the  time  as 
Cooper's  but  recently  as  the  Carlow  Castle,  is  reputed  in  the  "  eighteen  - 
seventies"  to  have  yielded  a  considerable  quantity  of  ore,  which  with 
that  raised  from  a  lode  upon  the  south  side  of  a  valley  from  what  is 
known  as  the  Fortune,  by  one  called  Tin-ribs  Wilson,  appears  to  have  been 
despatched  by  sailing  vessel  as  ballast  to  wool,  thus  no  manifest  appears 

t  Bulletin  41.    Geological  Survey,  W.A.  pp.  107,  ei  aeq. 
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to  have  been  made  out,  and  therefore  no  Customs  entry.  The  above 
information  was  furnished  by  Mr.  F.  Pearse,  J. P.,  who  was  at  the  time 
a  partner  in  the  firm  of  F.  McRae  &  Co.,  of  Roebourne,  through  whose 
hands  the  ore  passed. 

In  the  Annual  Report  of  the  Government  Geologist  for  1888 
it  is  stated  : — 

A  few  miles  south  of  Roebourne  some  copper  mines  were  worked 
a  few  years  ago.  They  are  situated  at  the  base  of  some  low  slate  and 
quartzite  hills  on  the  edge  of  a  large  flat  formed  by  one  of  the  branches 
of  the  Harding  River.  The  ore  is  chiefly  ferruginous  oxide  of  copper, 
whilst  in  that  from  one  shaft  gold  was  visible.  There  are  two  series  of 
lodes,  one  of  which  striking  more  or  less  north  and  south  with  a  dip  to 
the  east,  the  other  running  east  and  west  with  an  underlay  to  the  north. 
A  good  deal  of  work  has  been  done  upon  them,  but  has  been  discontinued 
owing  to  the  low  price  of  copper,  but  now  that  the  market  value  of  this 
metal  has  improved  these  mines  should  be  re-opened,  since  the  quality 
of  the  ore  at  grass  is  good  and  the  distance  from  port  short.  In  any 
case  the  ore  contains  gold,  which  should  pay  working  expenses,  since  this 
metal  is  now  allowed  for  in  the  purchase  of  ore. 

The  Carlow  Castle  Mine,  M.L.  65. — The  northern  group 
of  lodes  originally  worked  for  copper  lies  close  to  the 
south  side  of  a  rough  range  formed  of  laminated  quartzites, 
which  strike  in  an  east  and  west  direction,  the  country  rock 
upon  either  side  consisting  of  schistose  dolerite.  These  were  first 
taken  up  under  six  gold  mining  leases,  but  they  have  long  since  been 
abandoned,  whilst,  with  regard  to  their  production,  no  record  exists. 
A  portion  of  this  area,  including  Cooper's  old  workings,  were  taken 
up  in  1898  as  a  mineral  lease  under  the  name  of  the  Carlow  Castle, 
from  which,  according  to  the  files  of  the  "Northern  Public  Opinion," 
two  shipments  of  ore  were  despatched,  the  first  of  which  was  nine 
tons,  which  gave  a  return  of  31  per  cent,  copper  and  3dwts.  of  gold, 
and  the  second,  iy2  tons,  yielded  16  per  cent,  of  copper  and  l^ozs. 
of  gold. 

The  same  paper  stated  that  in  February,  1899,  the  mine  was 
sold  for  £32,000,  but  in  the  month  of  July  work  ceased  owing  to 
the  influx  of  water. 

A  small  syndicate  of  Roebourne  residents  appear  to  have  worked 
the  mine  in  1900,  when  about  20  tons  of  ore,  assaying  30  per  cent., 
were  bagged  and  shipped,  whilst  in  February,  1901,  30  tons  of  ore 
were  sent  to  Adelaide  and  Freraantle  for  treatment,  which  yielded 
24  per  cent,  of  copper  and  lldwts.  of  gold  per  ton.  It  will  be 
noticed  that  these  statements  are  very  conflicting  with  the  official 
return  shown  in  the  tabular  form  below. 

Tn  1907  the  ground  was  again  taken  up  and  transferred  to  the 
Roebourne  Copper  and  Gold  Mines  of  W.A.,  N.L.,  in  whose  interests 
it  was  worked  during  that  year  and  thereafter  abandoned.  It  was 
again,  however,  taken  up  in  1909  by  Messrs.  Shaw  and  party,  but, 
although  they  were  raising  ore  for  shipment  in  July  1909,  no  record 
appears  regarding  it  in  the  official  statistics. 
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There  are  eight  distinct  lodes  upon  I  his  lease,  wliieh  present  con- 
siderable variety  in  both  strike  and  dip,  whilst  the  enclosing  rock 
is  a  schistose  dolerite. 

No.  1  lode  is  situated  in  the  north-west  corner  of  this  lease,  at 
w  hich  point  it  can  be  traced  for  a  distance  of  ten  chains,  running 
from  the  western  boundary  across  the  corner  diagonally  in  a  north- 
erly direction,  and  so  into  the  Q.E.  lease,  which  lies  to  the  northward. 
This  has  been  followed  down  to  a  depth  of  70  feet,  with  a  little 
driving  at  the  50  feet  level,  the  winze-like  shaft  having  apparently 
followed  a  pipe  of  ore  about  eight  feet  in  width  that  pitches  to  the 
south  down  to  water  level.  Judging  by  the  large  paddock  of  low- 
grade  silicious  ore  at  the  surface  the  rich  portion  bagged  must  have 
occurred  in  small  veins.  This  lode  has  also  been  opened  by  two  pits 
further  north,  and  an  underlay  shaft  some  30  feet  in  depth,  in  which 
the  ore-body,  consisting  of  ferruginous  oxide  and  carbonate  of 
copper,  is  between  three  and  four  feet  in  width  and  dips  to  the 
eastward. 

No.  7  lode  lies  a  little  to  the  south-east  of  the  last-mentioned. 
It  strikes  in  a  north-easterly  direction,  having  an  underlay  to  the 
south-east.  It  outcrops  for  a  length  of  five  chains,  and  has  been 
tested  by  two  or  three  small  shafts  and  some  trenches,  in  which  the 
lode  matter  exposed  consists  mainly  of  quartz,  containing  a  little 
green  carbonate  of  copper. 

Due  east  of  this,  and  situated  at  about  the  centre  of  the  lease, 
is  the  No.  2  or  main  lode,  which  strikes  almost  north  and  south  with 
an  underlay  to  the  east.  Upon  this  a  considerable  amount  of  work 
has  been  done,  the  ore  being  apparently  raised  from  a  number  of 
shafts  and  open-cuts  along  the  outcrop  for  a  distance  of  eight 
chains.  A  main  working  shaft  has  been  sunk,  but  owing  to  the 
removal  of  the  timber  from  the  collar  it  has  now  fallen  in.  The 
lode  is  said  to  have  averaged  about  four  feet  in  width,  and  to  con- 
sist of  quartz,  containing  iron  and  copper  oxides,  malachite,  and 
native  copper,  the  ore  upon  the  wThole  being  rather  silicious. 

No.  3  lode,  which  is  situated  at  the  north-east  corner  of  the 
lease,  outcrops  in  a  north-westerly  direction  for  a  distance  of  about 
four  chains,  having  an  underlay  to  the  south-west.  Several  shafts 
have  been  sunk  upon  it,  one  below  the  water  level  now  being  used  as 
a  well.  This  lode  ap pears  to  have  been  upon  the  whole  small  and 
of  rather  low  grade,  with  rich  bunches  or  wall  concentration,  whilst 
below  the  water  level,  in  the  sulphide  zone,  it  contains  a  certain 
quantity  of  nickel  and  cobalt,  an  assay  of  two  samples  of  which 
gave  1.00  and  1.87  per  cent,  of  cobalt  and  .45  and  .67  of  nickel  re- 
spectively. 

The  other  four  lodes  are  of  little  importance,  being  of  short 
length  and  low  grade. 
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Table  showing  the  Yield  of  the  Carlow  Castle  Copper  Lode. 


Year. 

Name  and  No.  of  Lease. 

Ore 
smelted. 

Copper 
therefrom. 

Assay 
value. 

tons. 

tons. 

per  cent. 

Prior  to 

Carlow  Castle,  M.L.  14  .. 

85-00 

18-27 

21-50 

1899 

1899 

Carlow  Castle,  M.L.  14 

48-00 

11-58 

24- 12 

1900 

Federation,  M.L.  42 

26-00 

6-24 

24-00 

Carlow  Castle,  M.L.  65      . . 

a  aa 
6-00 

1  AA 

1  •  00 

16  •  66 

1907 

Roebourne  Copper  and  Gold 

81-00 

*19-88 

24-54 

Mines  of  W.A.,  N.L.,  M.L.  65 

Total 

247  00 

56-97 

23  15 

*  28-35  ozs.  of  fine  gold. 

Since  the  above  report  was  written  the  south  shaft  on  No.  1 
lode  has  been  extended  to  a  vertical  depth  of  80  feet  and  follows 
a  shoot  of  copper  to  the  water  level. 

A  sample  taken  across  the  lode  at  the  bottom  of  the  shaft  gave 
the  following  results  : — 12.74  per  cent,  of  copper  and  2dwts.  4grs. 
of  gold  per  long  ton  for  a  width  of  10  feet.  There  was  a  good 
deal  of  pyrites  showing  in  the  face,  and  a  sample  of  this  was  taken 
for  assay  and  yielded  0.62  per  cent,  of  copper  only.  On  the  foot- 
wall  side  of  the  lode  some  nice  bunches  of  ore,  containing  the  black 
copper  oxide,  yielded  24.34  per  cent,  of  copper  and  1  dwt.  2  grs. 
of  gold  per  ton. 

Experiments  were  carried  out  with  the  object  of  ascertaining 
whether  the  ore  was  amenable  to  concentration.  The  following  is 
the  result  :■ — ■ 

Assay  of  original  ore. — Copper,  12.74  per  cent.;  Gold,  Oozs. 
2dwts.  4grs  =  -lOSoz.  per  ton. 

Weight  of  Concentrates — 62.90  per  cent. 

Assay  of  Concentrates. — Copper,  14.83  per  cent.;  Gold,  Oozs. 
2dwts.  4grs.  =  .108ozs.  per  ton. 

Distribution  of  Original  Ore  Values. 

Concentrated— Copper,  9-32  per  cent.;  Gold,  -06Sozs.  per  ton. 

Tailings. — Copper,  3.42  per  cent.;    Gold,  -040ozs.  per  ton. 

Taking  100  tons  of  broken  ore  and  adjusting  on  the  above 
figures,  the  following  would  be  the  differences  in  realisation  be- 
tween concentrating  on  the  spot  and  shipping  the  whole  direct 
without  any  sorting  and  not  allowing  for  concentrating  cost  : — 


Ore. 

Concen- 
trates. 

Tailings. 

Assay 
value — 
Copper. 

Total 
Copper 
contents. 

Gross 
value. 

Market 
price  of 

pure 
Copper 
(nominal). 

tons. 
10 

tons. 
62-9 

tons. 
37  1 

per  ton. 
12-74 
14-83 

tons. 

12-74 
9-32 
3-42 

£ 

1,019-20 
745-60 
273-60 

£80  per  ton 
do. 
do. 
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On  a  typical  parcel  of  ore  shipped  from  the  Q.E.  Copper  Mine 
to  Kembla  Smelter,  N.S.W.,  the  following  are  the  charges: — 
5.4696  tons  gross  weight. 
5.3603  tons  net  weight. 
Copper  percentage  16.7. 
Returning  charge  1.3. 
Percentage  of  copper  allowed  15.4 — on  parcel,  .8254  tons  by 
smelters. 


£  <s 
JJ  a. 

u. 

.0£0-±     lOIlb     dl    XjO  1      OS.  LiKX. 

57  8 

2 

Hold    1  7^070.  Q  ^8"in7c;    at  £4 

37  10 

5 

Gross  Return 

94  18 

7 

Returning  Charges — 

82.54  units  at  4s.  3d  

17  10 

8 

Arsenic  1.5  per  cent,  at  Is.  per  unit  .  . 

0  10 

7 

£18  1 

5 

Freight,  Sydney    Agencies,  etc. 

11  14 

11 

Kembla  Wharfage 

0    6  11 

Sampling  Fee     ..  .. 

1  1 

0 

From  mine  to  boat  at  Roebourne  Jetty    7  11 

3 

Total  Expenses  (not  including  mining)   .  . 

£38  15 

6 

Net  Return         .  .  £63  14  4 

and  total  cost  per  ton  £7. 

Taking  £7  as  total  cost  for  realization  of  copper  contents  and 
applying  this  to  the  Carlow  Castle  bulk  ore,  neglecting  the  gold 
contents,  which  are  not  high  enough  to  warrant  consideration,  we 
find  that  if  the  ore  was  concentrated  a  saving  of  37.1  x  ^7  — 
£259.7  total  cost  would  be  effected  as  against  a  loss  of  £273.60, 
price  of  copper  contained.  These  figures  do  not  allow  for  the  cost 
per  ton  for  concentrating. 

If  the  sulphides  that  are  coming  in  at  the  bottom  of  the  work- 
ings continue  low  grade,  this  will  tend  to  still  further  condemn  con- 
centration, unless  the  sulphide  concentrates  be  rejected  and  the 
tailings  are  rich  enough  for  shipment,  really  a  deconcentration 
proposition. 

On  the  Quod  Est  Mine,  which  adjoins  on  the  north,  a  similar 
shoot  of  copper  ore  occurs  on  a  continuation  of  the  No.  1  Carlow 
Castle  lode.  The  shoot  in  the  Quod  Est  Mine  dips  to  the  south 
with  a  slight  underlie  to  the  east. 

Except  for  the  following  of  the  shoot  of  ore  to  the  100  feet 
level  by  means  of  a  shaft  and  one  or  two  very  short  drives  on  the 
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lodes  at  the  80  feet  and  100  feet  levels,  no  development  work  has 
been  clone  on  the  lodes  in  this  lease.  In  consequence,  there  is 
practically  no  ore  developed  in  the  mine  though  there  are  several 
hundred  tons  of  seconds  on  the  surface. 

From  these  seconds  about  300  tons  of  shipping  ore  has  been 
taken  which  has  yielded  a  gross  value  of  £4,400,  or  roughly,  a  re- 
turn of  £15  per  ton. 

For  a  concentrating  proposition,  the  ore  in  this  mine  is  not 
in  any  way  suitable,  the  following  results  being  obtained  from  a 
bulk  sample  taken  from  across  the  face  of  the  lode  in  the  bottom 
level  and  concentrated  by  hand  panning. 

Percentage  of  total  Copper  Contents  in  Concentrate  .  .  40 
Percentage  of  total  Copper  Contents  in  Tailings  .  .  60 
Percentage  of  total  Gold  Contents  in  Concentrates  .  .  60 
Percentage  of  total  Gold  Contents  in  tailings  .  .  40 
Samples  from  the  Quod  Est  and  Carlow  Castle  mines  were 
found  on  analysis  to  contain  the  following  percentages  of  base 
metals  : — 


Mineral. 

Quod  Est 
Mine. 

Carlow  Castle. 
Mine. 

per  cent. 

per  cent. 

per  cent. 

Copper         . .       .  .        . .        . .  • 

12-80 

4-24 

4-00 

Cobalt   

1-63 

1-00 

1-87 

Nickel 

•13 

•67 

•45 

Arsenic 

•86 

2-76 

7-35 

A  pink  mineral  found  on  the  Quod  Est  mine  and  kindly  pre- 
sented by  Mr.  Smallpage  has  been  reported  on  by  E.  S.  Simpson, 
Chemist  and  Assayer,  in  the  following  terms: — 

"The  pink  mineral  collected  at  the  Q.E.  Mine,  Glenroebourne, 
is  a  cobaltiferous  calcite,  having  the  following  composition: — 
Calcium  carbonate     .  .        .  .        .  .    97.55  per  cent. 

Magnesium  carbonate        .  .        .  .      2.15  „ 

Cobalt  carbonate      .  .        .  .        .  .      0.71  „ 

Iron  carbonate  .  .        .  .        .  .  trace 


100.41 


The  mineral  occurs  in  a  large  granular  mass,  with  irregular 
boundaries.  In  small  vughs  in  the  mass  rhombohedral  crystals  are 
developed. 

I  can  only  find  two  references  to  a  similar  mineral.  Dana 
(Second  Appendix)  makes  a  note  of  a  calcite  containing  cobalt 
from  Traversella,  Italy,  described  by  Spezia  (Atti  Accad.  Torina 
XLIL,  1907.)    No  details  of  composition  are  given. 

Leitmeier  (Doelter's  Handbuch  der  Mineralchemie),  refers  to 
a  cobaltiferous  calcite  (for  which   the    name    Cobaltocalcite  has 


85 


been  proposed)  from  Cape  Colomita  in  Elba,  described  by  Millo- 
sevich  (Atti.  Real.  Accad.  XIX.,  L909).  Its  composition  is  given  as: — - 
Lime  . .        . .        .  .        . .        . .  54.41 

Magnesia        .  .        .  .        .  .        .  .        . .  .27 

Cobalt  Oxide   . .        . .  1.27 

Manganese  Oxide     .  .        .  .        .  .        .  .  trace 

Iron  Oxide     .  .        .  .        .  .        .  .        .  .  .15 

Carbon  Dioxide   43.55 

This  is  equal  to  Calcium  carbonate  .  .        .  .  97.10 
Cobalt  carbonate     ..        .  .  2.1)2 
Other  cobalt  minerals  already  recorded  from  the  Q.E.  mine 
are  Cobaltite  (sulpharsenide  of  cobalt)    and   Erythrite  (hydrated 
arsenate  of  cobalt.)" 

Another  interesting  specimen  from  the  Quod  Est  mine  was  a 
piece  of  lode  containing  metallic  copper. 

Tannery  Hill  Copper  Mine. — At  a  distance  of  about  26  miles 
south  of  Roebourne  Avhat  promises  to  be  a  large  copper  ore  deposit, 
similar  in  many  respects  to  the  Whim  Creek  Copper  Mine,  has  re- 
cently been  found  by  Kelly  and  party. 

On  the  surface  the  lode,  or  series  of  lodes,  form  ironstone  out- 
crops, which  when  broken  show  the  green  copper  carbonate  occur- 
ring freely  throughout.  In  all  there  appear  to  be  about  nine  lodes 
running  parallel  to  one  another  in  a  belt  some  200  to  300  feet  wide. 
The  surface  of  the  ground  is  so  broken,  however,  that  is  is  impos- 
sible to  say  at  present  whether  these  outcrops  represent  separate 
veins  or  the  broken  portions  of  one  or  tivo  main  cupriferous  lodes. 

A  certain  amount  of  costeening  has  been  done,  but  to  no  great 
depth. 

A  shaft  with  a  vertical  depth  of  32  feet  has  opened  out  one 
lode  for  that  distance  below  the  surface,  the  lode  being  in  the  sides 
of  the  shaft  from  top  to  bottom.  This  lode  varies  from  seven  to  two 
feet  in  thickness  and  contains  green  carbonates,  red  oxides,  etc., 
and  in  bulk  when  hand  dressed  will  assay  as  high  as  30  per  cent, 
copper.  The  general  strike  of  the  ore  channels  is  north  60  deg. 
west,  with  an  underlie  at  a  high  angle  to  the  north-east. 

The  enclosing  rocks  are  undoubtedly  altered  sediments,  prob- 
ably of  the  Nullagine  Series. 

In  close  proximity  to  the  Copper  deposits  and  covering  them 
on  the  north-west  end  are  horizontally  bedded  sandstones  which 
form  the  cappings  here  of  most  of  the  lowest  hills.  To  the  south- 
east, about  one  mile  distant,  several  gabbro  dykes,  rendered  con- 
spicuous by  their  black  outcrops,  are  seen  intruding  east  and  west 
through  the  sediments  and  sometimes  forming  the  crests  of  the  hills. 

Leaving  the  "Yannery  Hill"  and  traversing  about  one  mile  to 
the  west  of  south  on  to  the  flat  country,  the  Trouble  Copper  Mine 
is  reached.  The  outcrop  of  the  lode  on  this  property  consists  of 
ironstone  and  can  be  traced  for  several  hundred  feet. 


86 


From  some  shallow  workings  which  have  since  been  filled  in  by 
flood  waters,  some  bunch  copper  ore  had  been  mined  and  was  lying 
at  grass.  The  strike  of  the  lode  is  north  50  deg.  west,  with  an  under- 
lie of  north  40  deg.  east.  For  almost  the  full  length  of  the  lode 
traces  of  copper  could  be  seen,  but  owing  to  the  level  nature  of  the 
ground,  the  size  of  the  lode  was  obscured.  Unfortunately,  too,  the 
scanty  workings  had  been  filled  up  by  flood  waters. 

Both  the  Yannery  Hill  and  Trouble  Copper  Mines  are  held 
under  option  of  purchase  by  Messrs.  Bewick,  Moreing  and  Co.,  and 
there  is  a  probability  of  a  considerable  amount  of  capital  being  ex- 
pended in  thoroughly  exploiting  both  deposits,  which,  if  successful, 
will  doubtless  give  copper  mining  an  impetus  throughout  the  dis- 
trict. 

Table  showing  the  Total  Production  of  Copper  in  the  West  Pilbara 


Goldfield  to  end  of  Year  1911. 


Mining 
Centre. 

Name  and  Number  of  Mine. 

Copper. 
Ore. 

Metallic 

Coprj 

value, 
er. 

tons. 

tons. 

£ 

f  Vnirrl  nn    CM  T  9f5\ 

vyioycion  ^lvi.jj.                  .  . 

4-0-00 

8-60 

945 

Do.  .. 

Evelyn  :  British  Explora- 
tion of  Australasia,  Ltd. 

/TVT   T        Ol  \ 

(M.L.  31) 

549-00 

96-00 

6,463 

UO.           .  . 

l  ^ .  on 

t  yjo 

-  (  o 

Egina         . . 

oo\j  yj\j 

102-95 

6  571 

Do. 

Egina  (M.L.  91)    . . 

12-00 

1-20 

'  72 

Roebourne  .  . 

Carlow  Castle  (M.L.  14)  . . 

133-00 

29-85 

1,991 

Do. 

Carlo w  Castle  (M.L.  15) 

6-00 

1-00 

100 

DO.          .  . 

Carlow  Castle  :  Roebourne 
Copper  and  Gold  Mines 
of  W.A.,  N.L.  (M.L.  65) 

ol  •  ou 

Do. 

Ena  Extended  (M.L  .73)  . . 

6-50 

•77 

55 

Do. 

Ena  Reward  (M.L.  118) 

20-00 

2-87 

150 

Do. 

Federation  (M.L.  42) 

26-00 

6-24 

468 

Do. 

Fortune,  M.L.  64 

51-07 

11-68 

690 

Do. 

Glenderry  (M.L  49) 

22  00 

4-40 

287 

Do. 

Lily  Blanche  (M.L.  77) 

997-00 

186-99 

17,541 

Do. 

Quod  Est,  M.L.  150 

215-56 

26-39 

1,514 

Do. 

Trouble,  M.L.  138 

23-21 

6-22 

343 

Do. 

Wait-a-while  (M.L.  135)  . . 

36  05 

9-87 

601 

Do. 

(F.  Smallpage),  P.A.  100  . . 

37  00 

8-43 

482 

Do. 

(MacDonald,  J.  J.),  P.A.  108 

7-40 

1-26 

72 

Whim  Creek 

(Balla  Balla  Copper  Mines, 
Ltd.),  M.L.  (5,  12),  34 

2,009-00 

166-33 

12,036 

Do.  .. 

Balla  Balla:   Whim  Well 
Copper  Mines,  Ltd.,  M.L. 
34 

21  00 

2-80 

154 

Do. 

Rushall's  Lease  (M.L.  10) 

20-00 

300 

150 

Do. 

Stranger  (M.L.  33) 

10  00 

2-50 

100 

Do. 

Whim  Well  Copper  Mines 
Ltd.  (Loc.  71) 

37,021  03 

5,605-24 

338,340 

Totals  to  31st  December, 

1911 

41,888-82 

6,308-52 

390,465 

N.B. — The  numbers  of  leases  which  were  not  in  force  on  the 


31st  December,  1911,  are  shown  in  parentheses. 
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()N  TI1K  TAIliIN(iS  IA'IN(i  AT  TITE  PORTAMINNA  BATTERY,,  IvOKBOURNE. 

Iii  accordance  with  instructions  (M  036/12)  I  visited  the  Port- 
aminna  Battery  to  look  into  the  question  of  the  tailings  lying  there 
with  regard  to  their  tonnage,  value,  and  payable  extraction  of  gold 
by  cyanide  Prom  same. 

As  far  as  I  could  ascertain,  the  following  are  the  facts  of  the 
case  : — 

The  battery,  etc.,  was   taken  over  by  the  present  holders 
under  an  agreement  that  the  purchase  of  the  same  was  to  be  made 
by  payments  in  periodical  instalments.    Up  to  date  these  instal- 
ments have  been  forthcoming  in  accordance  with  agreement.  In 
the  agreement  there  is  no  mention  of  tailings,  but  the  present 
owners  state  that  it  was  understood  the  tailings  lying  on  the  ground 
when  the  inventory  of  plant,  etc.,  was  taken  went  with  the  lease. 
Acting  on  this  idea,  they,  the  present  owners,  have  since  covered 
over  the  original  tailings  with  the  sands  from  the  subsequent 
crushings — 160  tons  for  the  public  and  960  tons  from  the  mine. 
(Their  books  show  this  amount  crushed  since  the  date  of  signing 
the  agreement).    This  would  mean  that  they  have  probably  ac- 
cumulated 900  tons  of  sands  since  signing  the  agreement.    At  pre- 
sent there  are  probably  1,100  to  1,200  tons  of  sand  in  the  dumps. 
A  considerable  tonnage  of  the  dumps  has  been  washed  away  by 
flood  Avaters,  how  much  is  not  ascertainable,  though  the  owners  as- 
sert that  it  was  mostly  from  the  original  heap  °!    Under  the  cir- 
cumstances, it  was  impossible  for  anyone  to  sample  and  estimate 
the  tonnage  of  the  original  heap  of  tailings.  On  looking  through  the 
Company's  books  which  were  laid  open  to  my  inspection,  I  found 
that  the  original  tailings  had  been  sampled  and  tested  by  one  C.  C. 
Nardin,  and  I  think  the  Department  would  be  perfectly  safe  in 
taking  his  figures  as  correct,  as  he  is  generally  known  as  a  com- 
petent assay er  and  cyanide  expert.      His  figures  show  that  the 
tailings  as  they  were  taken  from  the  settling  pits  were  worth  about 
6dwts.  per  ton  as  against  5dwts.  7grs.  (av.)  from  the  samples  taken 
by  the  Mining  Registrar  at  Roebourne.    In  experimental  treatment, 
Mr.  Nardin  reduced  the  tailings  to  a  value  of  ldwt.  5grs.  with  a 
consumption  of  lib.  of  cyanide  per  ton,  i.e.,  an  extraction  of  4dwts. 
19grs.  per  ton.    As  the  consumption  of  cyanide  is  very  high  the 
extraction  would  probably  be  lower  than  this  in  actual  practice, 
say  about  17s.  per  ton,  taking  the  Department's  assays  into  con- 
sideration.     Allowing    for    the    large    capital    outlay  involved 
for  a  plant  to  treat  such  a  small  heap  the  initial  cost  per  ton  would 
be  very  high,  at  the  very  least  12s.  to  13s.  per  ton,  though,  of 
course,  I  he  plant  would  be  available  for  further  use.      A  plant 
was  in  course  of  construction  in  June,  1912. 

Taking  everything  into  consideration,  the  vagueness  of  the 
agreement,  uncertainty  as  to  what  sand  belongs  to  the  original 
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lease,  and  what  to  the  present  holders,  the  smallness  of  the  heap 
in  dispute,  etc.,  it  appears  to  me  that  it  would  be  wise  to  drop  the 
whole  matter  and  grant  a  license  free  from  any  royalty. 


After  leaving  Roebourne,  I  first  endeavoured  to  reach  the  end 
of  Flying  Foam  Island  on  the  west  side  of  Nicol  Bay. 

This  portion  of  the  coast  forms  an  island  at  high  tides,  but  in 
neap  tides  is  connected  with  the  mainland. 

I  was  told  on  good  authority  that  there  were  some  lead  and 
silver  lodes  on  the  end  adjacent  to  Dolphin  Island,  so  resolved  to 
try  and  get  across  by  land.  We  certainly  got  across  on  foot,  but 
could  not  find  water,  and  after  nearly  losing  a  horse  or  two,  gave 
up  the  attempt. 

The  locality  proved  interesting,  however,  as  it  was  ascertained 
that  the  country  rock  consists  of  gabbro  and  not  granite  as  one 
would  expect.  Reliable  information  has  also  come  to  hand  that 
there  is  a  small  lead  lode  at  the  end  of  the  island,  but  it  is  below 
high-water  mark,  a  fact  which  presents  serious  mining  difficulties. 
There  is  no  mining  being  carried  on,  nor  even  legitimate  prospect- 
ing from  this  on  to  Onslow,  any  prospectors  who  were  there  having 
been  forced  out  by  the  prolonged  drought.  The  want  of  rain  was  not 
very  apparent  until  Reel  Hill  Station  was  passed,  and  then  conditions 
grew  steadily  worse  until  it  became  impossible  to  travel  without 
carrying  fodder.  On  account  of  this  I  was  able  to  stay  but  one 
day  at  Uaroo,  and  that  was  made  possible  only  through  the  courtesy 
of  Mr.  McCarthy,  who  lent  us  sufficient  fodder  for  the  horses. 

There  were  no  mines  working  at  Uaroo  centre  when  I  was  there, 
but  I  have  since  been  informed  that  a  party  of  miners  have  been 
despatched  to  re-open  the  Uaroo  lead  and  silver  mine. 

This  mine  is  situated  about  one  mile  distant  from  the  home- 
stead of  the  Uaroo  Station.  For  the  past  three  years  the  mine  has 
been  practically  abandoned,  as  a  comparison  of  the  accompanying 
section,  Plate  IX.,  with  that  shown  in  Bulletin  No.  33,  page  72,  will 
reveal. 

The  lode,  which  is  a  silicious  lead-silver  one,  strikes  approxi- 
mately north  and  south  through  the  total  length  of  M.L.  43.  Un- 
fortunately the  upper  workings  are  stoped  out  and  had  fallen  in. 
but  No.  3  level  was  accessible.  This  level  has  a  total  depth  of  346 
feet.  Starting  from  the  entrance,  the  direction  of  the  tunnel  is 
south  55deg.  west  for  a  distance  of  150  feet,  when  it  intersects  a 
copper-stained  quartz  reef  some  four  feet  in  thickness.  For  the 
next  90  feet  the  strike  of  the  quartz  lode  is  south  20deg.  west, 
when  a  well-defined  lens  of  lead  sulphide  ore  makes  its  appearance. 
The  length  of  this  lens  of  ore  is  upwards  of  90  feet,  with  a  maxi- 
mum thickness  of  six  feet.  The  lead  ore  disappears  at  a  point  about 
15  feet  from  the  south  end  of  the  drive.  At  a  distance  of  300  feet 
south  from  the  mouth  of  the  drive  a  winze  has  been  sunk  on  the  lode 
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a  vertical  depth  of  50  feet,  and  drives  L5  feet  south  and  10  feel 
north  have  been  made  from  the  bottom  of  the  winze.  In  the  face  of 
the  north  drive  the  ore  shows  a  width  of  six  feel  with  only  a  small 
percentage  of  quartz,  but  in  the  face  of  the  south  drive  the  lode 
contains  only  traces  of  lead  sulphide.  Prom  top  to  bottom  of  the 
win/A1  a  fine  body  of  lead  sulphide  is  visible  in  both  sides,  the  width 
of  the  solid  lead  sulphide  probably  averaging  about  2  feet  (i  inches. 
It  is  proposed  to  sink  a  new  shaft  to  the  east  of  the  outcrop  and  at 
such  a  distance  that  the  ore  channel  will  be  intersected  at  a  vertical 
depth  of  200  feet.  This  will  enable  the  ore  exposed  below  the  No.  3 
tunnel  to  be  advantageously  worked  as  well  as  thoroughly  ventilating 
the  mine  workings — a  very  necessary  precaution  during  the  summer 
months.  Moreover,  thorough  ventilation  should  be  insisted  upon  to 
prevent  lead  poisoning  of  the  miners,  which  heretofore  has  been 
far  too  prevalent. 

The  geological  features  of  the  Uaroo  district  have  been 
thoroughly  investigated  and  reported  on  in  full  by  the  Government 
Geologist  in  Bulletin  33,  and  need  no  repetition. 

The  following  returns  of  the  Uaroo  centre  have  been  compiled 
from  official  records: — 

Uaroo  Centre,  M.Ls.  43  and  49. 
190S— tons,  727.25       Lead— tons,  531.85       £6.9 14 
1909— tons,  440.00       Lead— tons,  270.77  £3,520 


Total— 1,167.25  802.62  £10;434 


Methods  for  advancing  the  Mining  Industry. 

The  question:  "The  best  methods  to  adopt  to  advance 
the  mining  industry  of  the  North-West"*!  presents  many  difficulties. 
Most  of  the  disadvantages  have  already  been  pointed  out  by  pre- 
vious writers  on  the  subject :  the  following  I  consider  to  be  the 
principal  ones: — 

(1.)  The  isolation  and  scattered  nature  of  the  deposits  them- 
selves. (2.)  Scarcity  of  timber  for  mining  purposes.  (3.)  The 
severe  climate.  (4.)  The  more  or  less  irregular  water  supply. 
(5.)  The  high  cost  of  living.  (6.)  The  heavy  freights  and  transport 
charges.  (7.)  Inadequate  ore  crushing  and  reduction  plants.  (8.) 
Lack  of  capital  for  development.    (9.)   Insufficient  prospectors. 

Of  these,  the  first  three  are  unavoidable  and  must  be  overcome 
by  reducing  costs  in  other  directions.  As  regards  the  water  supply, 
a  good  deal  has  already  been  accomplished',  and  in  most  centres 
there  is  at  present  an  adequate  supply  of  water  for  drinking  pur- 
poses. Freights  and  transport  charges  have  been  reduced,  and 
doubtless  a  lower  cost  of  living  will  follow  for  some  centres  such  as 
Lalla  Rookh,  North  Pole,  Marble  Bar,  and  the  outlying  districts, 
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Bamboo  Creek,  Nullagine,  etc.,  by  the  Marble  Bar-Port  Hedland 
Railway,  and  there  seems  little  chance  of  doing  more  in  this  direc- 
tion for  the  present.  It  is  unfortunate  that  the  present  railway 
does  not  serve  more  mining  centres. 

Dealing  with  the  question  of  crushing  facilities  and  ore  reduc- 
tion, the  subject  must  be  divided  into  two:  (a)  that  for  the  baser 
metals,  (b)  the  recovery  of  gold. 

(a.)  As  regards  the  copper  industry  one  of  the  greatest  dis- 
advantages to  the  prospector  is  the  prolonged  wait  for  returns. 
Not  including  the  costs  of  mining  and  living,  the  outlay  for  each 
ton  of  ore  shipped  varies  from  £7  to  £11  per  ton,  the  greatest  part 
of  this  outlay  is  used  up  in  transport  to  the  port,  wharfage,  freight, 
etc.;  added  to  this  is  a  prolonged  wait  of  anything  up  to  say,  six 
months,  for  a  return  from  the  smelters.  This  not  only  discourages 
men  from  seeking  for  copper  ore,  but  also  hampers  them  so  much 
that  they  have  often  to  cease  operations.  To  obviate  this  I  would 
suggest  that  the  State  receive  the  ore  at  Fremantle  and  advance  an 
amount  which  would  cover  all  subsequent  charges,  leaving  a  margin 
sufficient  to  guard  itself  against  loss.  This  would  be  an  inexpensive 
undertaking,  and  certainly  a  great  help  to  the  average  prospector. 
The  same  might  be  done  with  the  tin  oxide,  though  at  present  a  fair 
price  is  paid  by  the  storekeepers  who  are  at  present  acting  as  buyers 
on  the  spot.  There  was  not  sufficient  copper  ore  in  any  of  the 
centres  I  visited  to  warrant  the  erection  of  a  concentrating  plant  or 
smelter.  As  regards  tantalite,  scheelite,  stibnite,  asbestos,  etc.,  help 
could  be  given  the  producer  in  placing  these  minerals  on  the  best 
market,  for  at  present  it  seems  that  they  are  unable  to  sell  their 
outputs,  owing  to  the  fact,  they  affirm,  that  they  cannot  realise  any- 
thing approaching  the  quotes  that  they  see  published.  I  cannot 
vouch  for  the  accuracy  of  this  statement,  but  consider  that  it  is  most 
likely  correct.  If  an  arrangement  could  be  made  with  some  reliable 
agent  in  London,  or  elsewhere,  whereby  the  product  could  be  sold 
ahead,  say,  f.o.b.  at  a  W.A.  port,  preferably  Fremantle,  and  a  small 
advance  made  on  the  parcel,  I  feel  sure  that  there  would  be  consider- 
able quantities  of  the  baser  minerals  of  this  class  immediately 
forthcoming. 

(b.)  The  recovery  of  gold  from  stone  which  has  been  mined  or 
developed  is  open  to  serious  consideration.  At  present  the  only 
crushing  plants  in  the  whole  district  are  five  or  10  head  batteries 
at  Marble  Bar,  20-Mile  Sandy  (Government  mills),  Eastern  Creek, 
Barton  G.M.,  and  Warrawoona.  and  a  tin  dressing  plant  at  Mt. 
Cassiterite  (Wodgina).  It  is  useless  to  expect  prospectors  to  ex- 
ploit anything  but  high-grade  ore  in  any  centres  away  from  a  crush- 
ing plant,  and  it  is  equally  absurd  to  erect  a  mill  at  any  centre  unless 
there  is  a  reasonable  prospect  of  sufficient  ore  being  found  to  keep 
that  mill  working. 
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To  encourage  prospecting,  which  is  essentially  the  backbone  of 
any  mining  industry,  especially  in  a  sparsely  populated  district  like 
the  "North-West,"  I  would  make  the  following  suggestions: — 

(a.)  That  in  all  centres  an  adequate  and  permanent  supply 
of  water   be   sought  for  at  least  for  domestic  uses. 
This  1  consider  to  be  absolutely  essential, 
(b.)  That  a  crushing  plant  be  promised  for  any  centre  which 
can  show  sufficient  payable  ore  to  keep  a  mill  employed. 
That  the  mining  industry  can  be  advanced  by  the  judicious 
granting  of  money  for  development  has  been  often  proved,  and  in  the 
North- West  it  should  have  a  marked  effect  if  properly  carried  out. 
Personally  I  would  favour  it  more  particularly  for : — 

(a.)  Advances  on  machinery  to  enable  prospecting  at  greater 
depth. 

(b.)  Subsidies  for  developing  low-grade  propositions  such 

as  the  Nullagine  conglomerates, 
(c.)  Transport  of  trial  crushings  and  reduced  charges  for 

crushing  same. 

(d.)  Advances  on  special  occasions  for  boring,  either  for 
water,  ore  channels,  ore  deposits,  etc. 

I  feel  confident  that  if  the  prospectors  be  encouraged  by  the 
carrying  out  of  some  of  the  above  suggestions,  more  particularly 
the  provision  of  permanent  water  and  means  to  realise  on  what  may 
be  discovered,  that  prospectors  will  soon  be  found  to  open  out  fresh 
mining  centres  as  well  as  resuscitating  some  of  those  at  present 
abandoned. 

In  conclusion,  I  take  this  opportunity  of  thanking  personally 
the  following: — 

J.  Sanderson,  of  Bamboo  Creek. 

M.  Doherty,  of  Eastern  Creek. 

W.  Hutchinson,  Manager  of  the  Cassiterite  Mine. 

II.  McGuiness,  Wodgina. 

W.  Breen,  North  Pole. 

L.  Cook,  Soanesville. 

F.  Smallpage,  Roebourne. 
And  many  others  who  did  much  to  help  me  in  my  work;  also  the 
Government  officials  throughout,  and  the  owners  and  managers  of 
the  various  stations  on  whose  generosity  we  were  at  times  absolutely 
dependent,  and  to  Alf.  Royer,  who  piloted  me  successfully  over  many 
roads  and  rough  places,  and  whom  I  can  heartily  recommend  as  a 
most  competent  guide  and  horseman  to  anyone  doing  a  similar 
trip  on  the  Pilbara  Goldfields. 
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APPENDIX. 


The  Pilbara  and  West  Pilbara  Goldfields. 


(By  E.  Davenport  Cleland). 

The  time  occupied  in  making  the  inspection  of  the  various 
districts,  during  August  and  September,  counting  from  the  date  of 
arrival  at  Port  Hedland  to  day  of  departure  at  Cossack,  was  eight 
weeks  four  days.  The  distance  covered  in  coach  and  buggy,  from 
start  to  finish,  was  approximately  850  miles. 

The  districts  were  visited  in  the  following  order  : — 

Lallarookh,  Marble  Bar,  Just-in-Time,  Marsh's  Asbestos 
Claims,  Warrawoona,  Nullagine,  Middle  Creek,  20-Mile  Sandy, 
Mosquito  Group,  Eastern  Creek,  McCarthy's  Claim  (west  of  Wy- 
man's  Well),  Moolyella,  Bamboo  Creek,  Talga-Talga,  Cooglegong, 
Pilbara  Asbestos  Co. 's  Leases,  (" Chrysotile ") ,  McPhee's  Claims 
(20  to  25  miles  south  of  Lallarookh),  Wodgina,  Siffleete's  Claim 
(south  of  the  Stannum  Group),  Pilbara,  Station  Peak,  Whim  Creek, 
Roebourne,  Weerianna. 

Throughout  these  districts  very  little  mining  was  in  progress, 
and  only  in  a  few  instances  did  I  meet  with  any  serious  efforts  to 
open  up  the  reefs  at  depth. 

The  majority  of  the  leases  were  in  the  hands  of  prospectors 
and  fossickers  following  small  leaders  of  quartz  and  working  al- 
luvial by  dry-blowing. 

The  reason  usually  given  for  not  working  the  reefs  was  the 
want  of  facilities  for  crushing  ore,  or,  where  a  battery  was  in  the 
district,  the  high  rates  charged  for  crushing,  and  the  cost  of  cart- 
age. 

There  was,  undoubtedly,  some  truth  in  this,  bui  it  was  also 
commonly  apparent  that  the  majority  of  the  workers  were  not 
skilled  miners.  There  were,  of  course,  a  few  exceptions  to  this 
rule,  and  more  of  like  nature  will  be  required  if  mining  in  the 
North- West  is  to  progress  as  it  should.    What  are  wanted  are 


skilled  men  possessed  of  a  Little  capital  and  able  to  combine  to  erect 
small  ore-treatment  plants.  When  such  combinations  arc  possible, 
and  I  lie  CO-operators  are  short  of  funds  to  purchase  the  necessary 
plant,  the  assistance  of  the  SI  ale  in  this  respect  would  be  of 
general  benefit. 

The  cost  of  fuel,  stores,  wages,  and  Living  conditions  generally 
were  the  same  as  those  quoted  in  the  report  of  the  State  Mining 
Kngineer  on  these  fields  in  April-May,  11)07. 

But,  in  the  face  of  high  prices,  it  was  curious  to  find  that  good 
board  at  the  hotels  was  usually  not  more  than  25s.  per  week — very 
little,  if  at  all,  higher  than  the  tariff  on  the  Eastern  Goldfields. 
Men  who  "did  for"  themselves  assured  me  they  could  live  as  well  as 
they  required  at  a  cost  not  exceeding'  20s.  per  week. 

Fuel  for  steam  purposes  is,  practically,  non-existent,  and  the 
same  remark  applies  to  timber  for  mining;  supplies  are  very  small 
in  view  of  any  extensive  work  going'  on,  and  the  cost  is  very  high. 
At  Warrawoona,  the  Klondyke  Boulder  Co.  made  a  contract  for 
a  supply  of  100  cords  of  firewood  at  25s.  per  ton,  but  on  completion 
of  this  they  could  not  obtain  further  supplies  under  35s.  per  ton. 
The  high  charges  are  based  on  the  fact  that  the  natural  feed  does 
not  suffice  for  horses  when  working;  that  some  artificial  feed  is 
necessary,  and  that  fodder  costs  about  28s.  per  bale  of  lOOlbs. 
weight.  It  is  said  that  there  is  a  good  supply  of  mulga  firewood 
some  40  to  50  miles  south  and  east  of  Nullagine,  but  this  would 
mean  the  construction  of  a  railway  line  to  make  it  available.  The 
smallest  possible  quantity  of  timber  has  been  used  to  secure  the 
mine  workings  throughout  the  fields.  Such  as  it  is,  the  creeks  and 
river  beds  are  the  sole  source  of  supply  and  not  by  any  means  an 
unlimited  one.  It  would  be  advisable  to  protect  this  timber  to 
some  extent  by  creating  the  river  beds  forest  reserves  and  per- 
mit cutting  and  carting  only  under  license.  This  would  be  some 
protection  against  the  total  denudation  of  the  rivers,  and  would 
also  be  a  check  on  waste.  For  battery  and  all  power  purposes  it 
will  be  cheapest  to  instal  oil  and  producer-gas  engines  at  the  out- 
set. Two  or  three  small  oil-engines  are  in  use  in  the  Marble  Bar 
district  for  electric  lighting,  pumping,  etc.  At  the  Mt.  Cassiterite 
mine,  at  Wodgina,  a  60  to  70-h.p.  oil-engine  is  in  use.  On  this  plant 
the  consumption  of  oil  is  given  as  2  gallons  per  hour  at  is.  per 
gallon,  or  a  total  cost  of  10s.  per  eight  hours  with  a  full  load  on  the 
engine.  For  hoisting  in  shafts,  oil  or  gas  engines  could  be  used 
in  conjunction  with  friction  hoists. 

The  cost  of  transport  from  Port  Hedland  has  been  a  serious 
item  of  expense.  As  a  result  of  inquiries  regarding  the  estimated 
difference  the  railway  would  make  in  this  respect,  Mr.  (1.  W.  Miles, 
of  Marble  Bar,  kindly  furnished  me  with  Hie  following  comparative 
table.    The  present  landed  costs  are  placed  in  one  column,  and  in 
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the  other  the  landed  costs  on  completion  of  the  railway  to  Marble 
Bar,  allowing  freight  to  be  £2  per  ton  from  Port  Hedland,  which 
works  out  a  shade  over  fourpence  per  ton  per  mile  : — 


Item. 


Present  Cost. 


Minus  28-5  per 
cent,  off  to  future. 


Future  Cost. 


Per  ton. 

Per  ton. 

£  s. 

d. 

£    s.  d. 

Sugar 

33  0 

0 

27    0  0 

Flour   

22  0 

0 

16    0  0 

bait 

13  0 

0 

•7    n  n 

Fodder   

17  0 

0 

11    0  0 

Galvanised  Iron 

34  0 

0 

26    0  0 

Bar  Iron 

25  0 

0 

17    0  0 

Bushel 

Bushel. 

Lime 

0  5 

7 

0    3  6 

Cask. 

Cask. 

Cement 

3  4 

0 

1  16  0 

Load. 

Load. 

Jarrah 

22  10 

0 

14  10  0 

Case. 

Case. 

Explosives 

3  0 

0 

2  15  0 

172  19 

7 

123    4  6 

Plus  39  -8  per  cent, 
on  to  present. 


PILBARA  GOLDFIELD. 


Marble  Bar  District. 
Lallarookh  Centre. 

No  work  is  going  on  here,  and  there  will  probably  be  no  revival 
until  about  the  time  when  the  railway  is  completed  as  far  as  the 
Gorge  River  Hotel. 

On  the  British  Exploration  Co.'s  leases  the  mine  and  plant 
are  idle,  and  the  information  I  was  able  to  glean  was  afforded  by 
men  who  had  worked  in  the  mine,  and  from  consulting  the  plans 
which  were  placed  at  my  disposal. 

On  the  Reward  Claim  the  shaft  on  the  north  reef  has  a  total 
depth  of  150ft.,  and  a  level  has  been  opened  at  141ft.  This  has  been 
driven  easterly  91ft.  and  westerly  40ft.,  the  former  connecting  with 
an  old  underlay  shaft  and  the  latter  with  a  winze  from  No.  1  level. 
At  No.  2,  or  lowest,  level  the  reef  is  stated  to  vary  in  width  from 
18  inches  to  9  feet,  and  to  be  lens-shaped.    The  quartz  gave  pros- 
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pects  of  free  gold  as  high  as  2.50  ozs.  per  ton.  A  good  deal  of  sul- 
phide ore  was  met  with  and  yielded  assays  as  high  as  11  ozs.  per 
ton.  Prom  No.  1  level  to  surface  the  reef  has  been  stoped  out, 
but,  judging  by  the  plans,  ore  remains  between  the  two  levels,  and 
is  also  under  foot.  On  the  south  reef  a  fair  amount  of  development 
work  appears  to  have  been  done,  but  judging  by  statements  made 
the  values  were  not  as  good  as  in  the  north  reef. 

The  poppet  legs  at  the  main  shaft  on  the  Reward  Claim  are 
of  light  timber,  poorly  constructed,  and  not  capable  either  in 
height  or  strength  for  economical  work.  The  upper  section  of  the 
shaft  is  small,  but  below  No.  1  level  it  has  been  carried  down  on 
larger  dimensions;  but  both  gear  and  shaft  are  sufficiently  good 
to  enable  the  reef  to  be  proved  to  a  greater  depth — work  that 
should  certainly  be  undertaken.  The  battery  originally  here  has 
long  since  been  removed.  A  winding  engine  in  good  order  and 
a  tubular  boiler  are  at  the  main  shaft,  and  there  is  a  good  outfit 
of  tools  and  stores. 

The  Lallarookh  belt  of  country  consists  of  greenstone  schists 
standing  vertically,  or  almost  so,  and  all  along  the  western  side 
of  the  Main  Range,  both  in  a  northerly  and  southerly  direction, 
there  appear  to  be  good  indications  for  reefs  and  lodes. 

The  official  returns  show  that  up  to  date  this  centre  has  yielded 
7,717.51  ozs.  of  gold  from  6,532.50  tons  of  ore,  an  average  of  1.18 
oz.  per  ton. 

Marble  Bar  Centre. 

The  Black  Angel  P. A.  198,  owned  by  H.  Newman  and  party, 
18  acres,  lies  about  four  miles  northerly  of  the  town  of  Marble  Bar. 
This  claim  adjoins  the  eastern  boundary  of  an  old  claim  known  as 
the  White  Angel,  long  since  abandoned  as  unpayable  under  the  then 
conditions.  As  a  rule  the  reefs  in  this  district  strike  about  N.E- 
S.W.,  but  the  one  being  worked  on  the  White  Angel  strikes  a  little 
south  of  east  and  dips  north  about  45deg.  It  has  been  prospected 
along  the  surface  for  about  300  feet  in  length,  and  several  holes 
and  shallow  shafts  have  been  sunk.  At  the  time  of  inspection 
the  principal  shaft  had  been  sunk  30ft.  on  a  reef  about  12  inches 
wide.  The  quartz  is  a  good  deal  ironstained,  and  also  shows  some 
iron  pyrites.  A  crushing  of  10  tons  yielded  8.80  ozs.  gold  by  amal- 
gamation. The  value  of  the  gold  is  stated  to  be  £3  17s.  6d.  per  oz. 
by  test  made  at  the  Bank. 

The  cartage  from  the  claim  to  the  Stray  Shot  battery  (a  little 
over  four  miles)  was  20s.  per  ton,  crushing  30s.  per  ton,  making 
a  total  of  50s.  per  ton  exclusive  of  the  cost  of  mining.  On  one  of  the 
other  reefs  observed  the  strike  was  north-east  and  the  width  of- 
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outcrop  18  to  36  inches.  From  this,  pan  prospects  are  stated  to 
have  yielded  np  to  1  oz.  per  ton.  The  country  rock  is  a  soft,  easily 
worked  schist,  which  stands  well  without  timbering. 

The  New  Chum  Railway,  G.M.L.,  No.  672  (12  acres),  owned 
by  Maher  &  Devan,  lies  about  three  miles  north  of  Marble  Bar,  and 
a  little  to  the  east  of  the  main  road  and  railway  survey.  The  out- 
crops of  a  series  of  lenses  of  quartz  can  be  traced  for  400  to  500 
feet  along  the  surface,  striking  approximately  north-east  and  dip- 
ping about  40deg.  north-west.  The  quartz  shows  iron  oxide  and 
pyrites  and  a  little  carbonate  of  copper.  At  the  western  end  of  the 
line  a  shaft  has  been  sunk  to  about  15ft.  on  the  underlay,  showing 
9ft.  wide  of  quartz  on  the  eastern  end.  From  this  shaft  a  parcel 
of  45.22  tons  of  ore  was  crushed  for  a  yield  of  .59  oz.  per  ton.  A 
stone  picked  from  the  outcrop  by  me  showed  fairly  coarse  free 
gold.  The  old  shaft  is  wrongly  placed  at  the  extreme  western  end 
of  a  lense.    The  owners  propose  to  resume  work  shortly. 

Fig.  30. 


/  MARBLE  BAR. 

/ 


/ 

/ 

C  3  Xic/so/i  c/p/ 


The  Jo-Jo,  P. A.  Xo.  1S4  (10  acres),  held  by  Hamrail  and 
Thomas,  is  situated  about  a  mile  and  a  half  north-east  of  Marble 
Bar  and  to  the  north  of  the  old  General  Lease  (Fig.  30).  The  reefs 
on  this  property  lie  to  the  west  of,  and  parallel  to,  the  Ironclad  line 
of  reef.  They  strike  north-east  and  dip  north-west  about  40degs.  The 
outcrops  of  three  reefs  are  visible,  the  most  easterly  one  being 
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along  the  crest  of  a  low  hill.  The  eastern  reef  has  been  slightly 
worked  by  open-cut  on  the  outcrop  at  several  points  along  its 
course.  The  quartz  obtained  in  this  way  is  stated  to  have  been 
crushed  for  an  average  yield  of  .70  oz.  per  ton.  Some  GOO  or  more 
tons  are  lying-  broken  on  surface,  and  estimated  by  owners  to  be 
worth  .60  oz.  per  ton,  and  not  payable  under  existing  conditions. 

At  about  118ft.  west  of  the  eastern  reef  the  remaining  two 
reefs  have  been  intersected  at  a  depth  of  about  54ft.  by  a  small 
vertical  shaft.  In  width  they  vary — in  lens  shape — from  an  inch 
or  so  up  to  18  and  36  inches.  From  the  bottom  of  the  vertical 
shaft  the  reefs  have  been  followed  26ft.,  and  at  the  bottom  they 
appear  to  be  inclining  at  a  higher  angle.  A  band  of  soft  greenstone 
schist,  24in.  thick,  separates  the  two  reefs  but  does  not  carry 
any  value.  At  a  point  a  little  below  the  bottom  of  the  vertical 
shaft  a  level  has  been  driven  60ft.  on  the  reefs  in  a  north-easterly 
direction,  and  their  size  is  maintained  in  this  length;  the  values 
have  also  been  consistently  kept  up.  At  the  point  at  which  the 
shaft  cut  the  reefs  a  parcel  of  9y2  tons  is  said  to  have  yielded 
a  return  of  22.75  ozs.,  or  an  average  of  2.39  ozs.  per  ton.  In  July 
of  this  year  the  official  returns  show  that  a  parcel  of  49  tons 
yielded  153.07  ozs.,  or  an  average  of  3.12  ozs.  per  ton.  This  was 
obtained  from  the  drive  above  mentioned,  and  was  crushed  at  the 
Stray  Shot  battery.  Crushing  cost  30s.  and  cartage  5s.  or  a  total 
of  35s.  per  ton  exclusive  of  owners'  time  in  working  at  the  battery 
and  the  cost  of  breaking  and  raising  the  ore. 

The  deepening  of  the  shaft  a  further  40  to  50  feet  should  result 
in  cutting  the  eastern  reef.  This  development  will  be  attempted 
when  a  new  and  larger  shaft  is  sunk — work  that  the  owners  pur- 
pose doing  shortly  when  they  have  some  money  in  hand. 

Adjoining  the  Jo-Jo  on  the  south  the  old  Bohemian  is  being 
worked  by  two  men  who  are  now  sinking  a  shaft  to  cut  the  same 
line  of  reef  as  that  in  Hammil  and  Thomas's  claim. 

North  of  the  old  Band  of  Hope  mine  and,  apparently,  on  the 
same  line  of  reef,  a  prospecting  area  of  18  acres  has  recently  been 
pegged  out  by  Godley  and  O  'Neil. 

In  past  years  a  number  of  shafts  were  sunk  to  prospect  a 
series  of  small  reefs  but  development  was  not  carried  out  to  any 
extent.  On  sampling  the  quartz  dumps  at  these  shafts  the  present 
owners  estimated  the  value  to  average  loz.  per  ton  and  have  now 
set  to  work  to  further  test  the  country. 

The  Ironclad  Line  of  Tteef  is  not  now  being  worked,  and  the 
shafts,  etc.,  were  inaccessible  to  inspection.  From  what  could  be 
seen  from  the  surface  a  good  deal  of  stone  is  in  sight.   It  is  certain 
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that  this  line  of  reef  will  be  again  worked  now  that  a  State  battery 
is  to  be  erected.  The  yield  per  ton  for  an  output  of  over  2,000  tons 
is  recorded  as  averaging  .70  ozs. 

The  Railway  Signal  G.M.L.,  No.  658,  24  acres,  is  held  by 
Browning  and  Maher.  This  area  includes  the  greater  portion  of 
what  was  known  as  the  General  Lease. 

A  good  deal  of  work  has  been  done  on  this  mine  in  past  times. 
No  underground  inspection  was  possible  owing  to  the  workings 
having  caved  in  in  some  places  and,  in  others,  being  full  of  debris 
and  waste  rock  left  by  fossickers. 

It  is  intended  to  resume  work  here.  The  owners  will  probably 
save  both  time  and  expense  by  opening  fresh  shafts,  etc.,  rather 
than  trying  to  re-enter  the  old  workings.  At  one  point — near  the 
summit  of  a  hill — a  tunnel  exposes  four  reefs  lying  one  behind  the 
other.  A  selected  parcel  of  30.36  tons  from  this  place  averaged 
•96oz.  per  ton. 

Passing  southward  from  the  Railway  Signal  lease  towards  the 
Homeward  Bound,  a  number  of  reefs  are  outcropping  through  the 
schist,  and  very  little  prospecting  has  been  done  upon  them. 

On  the  Homeward  Bound  Mine  an  old  shaft  is  being  cleaned 
out  and  prospecting  is  being  again  undertaken.  Prior  to  my  de- 
parture further  sinking  had  disclosed  a  new  reef  of  5ft.  in  thick- 
ness and  carrying  gold.  I  had  previously  pointed  out  to  the  owners 
that  the  reefs  occurred  one  above  the  other,  and  that  sinking  should 
be  continued  through  the  schist  and  until  the  granite  footwall  was 
reached.  A  good  deal  of  shallow  prospecting  work  was  done  on 
this  lease  years  ago,  and  the  reefs  exposed  in  the  workings  show 
thicknesses  of  from  24  to  36  inches.  It  is  stated  that  from  these 
workings  455.50  tons  of  ore  yielded  526.30  ozs.  gold,  or  an  average 
of  1.15  oz.  per  ton. 

Adjacent  to  the  Homeward  Bound  are  the  Shamrock,  the  True 
Blue,  and  the  Coongan  Star  mines.  None  of  these  have  been 
worked  for  some  years  past,  and  the  workings  were  inaccessible. 

Southerly  from  the  Homeward  Bound  mine  is  the  Roberts 
Group,  comprising  the  Stray  Shot,  the  Excelsior,  and  the  Augusta 
mines,  aggregating  24  acres.  A  portion  of  this  ground  was  at  one 
time,  known  as  the  Coongan  Gold  Blocks  Consolidated.  In  the 
group  the  Excelsior  lease  is  in  the  south-west  corner,  with  the 
Stray  Shot  to  the  northward,  and  the  Augusta  situated  on  a  hill  and 
lying  along  the  eastern  boundary  of  the  two  other  leases.  The  leases 
are  riddled  by  a  number  of  small  vertical  shafts  sunk  to  intersect 
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a  flat-lying  reef  which  outcrops  along  the  summit  of  the  hill  to  the 
cast.  From  each  shafl  the  reef  has  been  mined  as  far  outward 
as  the  nature  of  the  ground  permitted  safe  working.  It  is  stated 
thai  the  aggregate  quantity  crushed  Prom  these  workings  was  about 
5,000  tons,  and  the  average  yield  slightly  over  2  ozs.  per  ton.  The 
LO-head  battery  on  the  Stray  Shot  lease  is  about  worn  out,  and  the 
boiler  unsafe  to  use. 

In  this  group  I  was  able  to  inspect  a  portion  of  the  under- 
ground workings  of  the  Augusta  Mine.  The  reef  outcrops  fairly 
boldly  on  the  eastern  slope  and  near  the  crest  of  a  low  hill  (Fig.  31). 
The  thickness  of  the  quartz  is  up  to  36  inches  at  most,  and  occurs  in 
lens-shaped  bodies  which  succeed  one  another  closely  along  the 
strike  of  the  lode.  The  dip  is  westward  at  an  angle  of  from  20  to 
25  degrees,  and  at  places  almost  horizontal.  The  strike  of  the  reef 
is  north-west  and  south-west.   The  hanging  wall  is  solid  greenstone. 


above  which  is  a  soft  schist  which  continues  to  the  surface.  The 
country  is  very  strong  and  secure,  and  the  larger  excavations  have 
been  filled  with  rock  and  supported  by  stone  pillars  built  up. 

The  workings  expose  two  series  of  lenses  of  quartz  lying  paral- 
lel to  one  another,  and  separated  by  about  3ft.  of  rock,  the  lower 
lenses  forming  the  floor  of  the  workings.  The  lower  series  is  said 
to  have  yielded  as  good  prospects  in  gold  as  the  upper  one,  and  it  is 
curious  that  both  were  not  mined  at  the  one  time  and  so  obtaining 
double  the  quantity  of  ore  at  no  additional  cost  of  development. 
A  considerable  amount  of  driving  has  been  done,  but  the  workings 
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are  well  secured  and  in  good  order,  and  mining  could  be  resumed 
without  expense  in  fixing  things  up.  A  good  deal  of  quartz  has 
been  left  standing,  being,  presumably,  not  of  a  payable  grade  at  the 
time  the  mine  was  being  worked.  The  exploitation  of  the  reef  now 
under  foot,  and  the  deepening  of  one  or  more  of  the  vertical  shafts 
in  search  of  other  underlying  reefs — the  existence  of  which  is  very 
probable — is  work  that  would  be  worth  undertaking. 

At  a  point  about  four  miles  from  Marble  Bar,  at  what  is 
known  as  the  Big  Schist,  the  Devan  Reward  lease  (24  acres)  is 
situated  on  the  eastern  side  of  Duffer's  Creek.  This  area  has  been 
applied  for  by  Daniel  Devan.  Several  outcroppings  of  quartz  mark 
the  position  of  reefs  on  the  top  of  a  bold  hill  sloping  towards  the 
creek.  The  reefs  strike  a  little  west  of  north  and  dip  at  a  low 
angle  to  the  westward.  At  the  time  of  my  visit  only  a  little  prospect- 
ing work  had  been  done  at  a  few  points  along  the  outcrop  of  the 
strongest  reef.  I  noticed  coarse  free  gold  in  several  stones  in  the 
heaps  of  quartz  that  has  been  broken  out.  As  far  as  appearances  go, 
the  outlook  for  the  owner  is  fairly  good.  In  this  locality  the  schist 
stands  up  very  boldly,  and,  owing  to  its  very  dark  and  weathered 
appearance,  forms  a  notable  feature  of  the  landscape. 

At  about  three  miles  southerly  from  Marble  Bar  and  one  and  a 
half  miles  westerly  of  the  Big  Schist  Well  is  the  Franklin  Gold 
Mine,  comprising  G.M.Ls.  Nos.  641  and  647,  with  an  aggregate  area 
of  12  acres.  The  reef  outcrop  is  well  defined  and  can  be  traced 
in  an  approximately  north  and  south  direction  for  upwards  of  a 
mile.  The  dip,  near  the  surface,  is  about  west  50degs.,  but  appears 
to  take  a  higher  angle  as  it  makes  down.  As  no  work  was  in  pro- 
gress, and  there  was  no  means  at  hand,  I  was  not  able  to  get  to  the 
lowest  levels.  A  shaft  sunk  to  a  depth  of  110ft.  on  the  underlay  has 
proved  the  reef  for  an  average  width  of  48ins.  In  the  upper  work- 
ings there  is  a  large  quantity  of  stone  in  sight,  said  to  be  of  payable 
value  if  it  could  be  treated  on  the  mine.  From  the  bottom  of  the 
shaft  a  crushing  yielded  lldwts.  per  ton,  and  as  the  cost  of  carting 
and  crushing  was  high  the  owners  became  discouraged  and  stopped 
working.  No  work  has  been  done  for  the  past  two  years.  It  is  a 
pity  to  see  this  mine  lying  idle.  The  outcrop  is  the  longest  and 
most  regular  of  any  in  the  district,  and  is  contained  in  good 
"kindly"  country.  The  elevated  position  of  the  mine  would  enable 
the  ore  to  be  handled  very  economically  if  a  battery  was  on  the 
ground,  and  there  is  said  to  be  no  difficulty  about  water. 

At  about  one  mile  south-west  from  the  Big  Schist  Well  is  the 
Devon  Lease,  G.M.L.  No.  687,  held  by  Mitchie,  O'Larey,  Carboy, 
and  Christy.  It  is  at  the  foot  of  a  range  of  high  hills,  and  the 
reef  outcrops  along  the  crest  of  a  low  rise  in  the  schist  country. 
In  a  gully  leading  down  from  the  present  workings  the  remains  of 
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old  alluvial  diggings  can  be  seen.  These  are  reported  to  have 
yielded  very  good  results,  but  there  is  no  record  of  the  actual  out- 
put of  gold  therefrom.  The  owners,  at  the  present  time,  are  sinking 
on  the  underlay  of  some  rich  leaders  and  lode  material  forming 
a  casing  on  the  hanging  wall  of  a  solid  quartz  reef.  Near  the  sur- 
face a  parcel  of  5%  tons  was  crushed  for  a  return  of  16.84  ozs. 
gold  exclusive  of  30  ozs.  obtained  by  dollying  the  richer  specimens. 
Adjoining  the  casing  is  a  formation  composed  of  fine-grained 
schist  carrying  minute  veins  of  quartz  and  ironstone.  The  owners 
informed  me  that  for  a  width  of  6ft.  this  is  worth  an  ounce  to  the 
ton  on  the  then  face.  The  values,  however,  are  not  constant,  but 
rise  and  fall  very  considerably.  Eastward  from  the  present  work- 
ings is  a  large  solid  quartz  reef  said  to  yield  prospects  up  to  15 
dwts.  per  ton,  but  not  considered  sufficiently  rich  under  existing 
conditions.  Bismuth  occurs  in  the  quartz,  and  usually  is  accom- 
panied with  coarse  free  gold. 

Northward  along  this  line  of  country  many  reefs  have  been 
prospected  and  slightly  worked  for  rich  patches,  but  none  of  them 
is  now  being  mined. 

McCarthy's  Reward  Claim. — This  is  situated  in  Fielding's 
Gully,  about  four  miles  west  of  Wyman's  Well.  A  Reward  Claim 
of  eight  acres  has  been  granted  and  an  additional  12-aere  lease 
has  been  applied  for.  The  workings  are  on  the  eastern  slope  of  a 
hill  in  which  the  schist  is  overlaid  by  a  bed  of  conglomerate.  Traces 
of  gold  in  the  schist  below  the  conglomerate  led  to  sinking  an  in- 
cline shaft  to  a  depth  of  about  30ft.,  dipping  west  about  35deg. 
This  intersected  a  seam  of  soft  lode  material  lying  between  the 
conglomerate  and  the  schist  and  having  a  dip  to  the  east ;  this  seam 
is  rather  more  than  a  foot  thick  and  carries  some  free  gold.  Very 
little  work  has  yet  been  done  at  this  point.  No  gold  is  found  in 
the  conglomerate.  The  total  gold  recorded  up  to  end  of  July  was 
9.16  ozs.  To  the  south  of  the  incline  shaft  a  vertical  shaft  is  being 
sunk  in  a  conglomerate  formation.  It  is  a  large  square  shaft  and, 
to  me,  it  did  not  appear  to  be  placed  in  a  position  to  meet  the  gold- 
bearing  seam. 

The  Just-in-Time  Workings  are  situated  between  nine  and  ten 
miles  south-west  from  Marble  Bar,  following  the  old  coach  track. 
The  road  is  very  much  washed  out,  and  is  not  used,  the  present 
main  road  to  Cooglegong  being  further  to  the  north.  I  found  that 
no  work  had  been  done  here  for  a  long  time  past,  and  no  change 
had  been  effected  subsequent  to  the  visit  of  the  Government  Geolo- 
gist. 

The  following  table  shows  the  total  gold  production  in  the 
Marble  Bar  Mining  Centre  up  to  the  end  of  July,  1009  : — 
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Warrawoona  Centre. 

The  examination  of  this  centre  was  commenced  at  the  north- 
west end,  and  the  mines  are  taken  in  the  order  of  their  occurrence. 

The  Bow  Bells  Mine. — G.M.L.  505,  is  not  now  working,  and 
with  the  exception  of  a  few  shallow  surface  workings  no  inspection 
could  be  made.  On  an  adjoining'  machinery  area  is  erected  a  10- 
head  battery  and  other  plant,  all  apparently  in  good  order.  A  con- 
siderable heap  of  sands  has  accumulated  from  ore  treated  from  this 
and  other  neighbouring  mines,  the  gross  value  of  which  is  stated  to 
be  5dwts.  per  ton.  Mr.  Frank  Atkins  informed  me  he  had  cyanided 
100  tons  for  an  extraction  of  4dwts.  per  ton. 

The  Gift  Mine,  G.M.L.  595,  lies  on  the  south-west  side  of  the 
large  quartzite  dyke  and  had  been  worked  by  Messrs.  Richards  and 
Bradley  for  three  months  at  the  time  of  my  visit ;  the  vein  being 
followed  was  the  well  known  Kopcke's  leader.  The  lenses  of  ore 
were  shown  to  be  from  three  to  four  feet  in  length  with  a  maximum 
width  up  to  18  inches.  The  first  crushing  taken  out  by  the  owners 
averaged  3ozs.  per  ton  and  the  second  barely  one  ounce.  Owing  to 
the  small  size  of  the  reef,  the  hardness  of  the  country,  and  the  strong 
inflow  of  water,  this  return  was  not  considered  payable  and  the 
claim  was  being  thrown  up.  Sinking  had  been  carried  some  dis- 
tance below  water  level  Avith  the  aid  of  a  pump  worked  by  a 
small  oil  engine.  The  inflow  amounted  to  three  or  four  thousand 
gallons  per  day. 

The  Golden  Gauntlet  Mine,  G.M.L.  506,  was  not  working.  The 
depth  of  the  shaft  was  given  as  50ft.  on  a  reef  ranging  from  24  to 
30  inches  wide,  carrying  a  chute  of  ore  10ft.  in  length.  A  crushing 
taken  from  the  dump  at  the  shaft  is  said  to  have  averaged  -()2oz. 
per  ton. 

On  the  Gauntlet  Mine,  G.M.L.  483,  a  good  three-compartment 
shaft  has  been  sunk  to  140ft.  on  the  hanging  wall  side  of  a  larger 
but  poor,  reef.  The  plant  of  the  mine  consists  of  a  winding  engine, 
boiler,  etc.,  and  steel  head  gear  over  the  shaft.  The  mine  has  re-, 
cently  been  in  the  hands  of  tributers  who  have  taken  out  the  best 
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of  the  stone  down  to  water  level.  The  tributers  disregarded  the  large 
reef  and  confined  operations  to  a  dark-blue  coloured  quartz  reef 
occurring  on  the  southern  side  of  the  large  reef.  This  originally  had 
a  bold  outcrop  showing  coarse  free  gold  and,  in  years  past,  gave 
very  rich  returns;  why  it  was  not  followed  down  subsequently  I  do 
not  know,  but  the  omission  was  of  benefit  to  the  later  tribute 
workers.  They  found  that  the  richest  ore  occurred  in  pipes  dipping 
at  a  high  angle.  Near  the  surface,  the  first  pipe  worked  had  a  length 
of  16ft.,  but  on  being  followed  this  increased  to  30ft.  with  a  width  of 
24in.  Work  was  stopped  at  water  level  as  no  pump  was  available, 
but  the  value  of  the  ore  at  that  depth  showed  no  falling  off.  From 
the  ore  obtained  by  the  tributers  the  first  parcel  of  39  tons 
yielded  101-40ozs.  and  the  second,  of  30  tons  yielded  76ozs.  With 
a  long-term  tribute  and  a  good  pump  these  workers  would  have 
been  glad  to  continue  operations. 

The  Klondyke  Boulder,  G.M.L.  604,  is  the  most  important  mine 
in  the  Warrawoona  centre  and  has  been  worked  for  some  years 
past.  During  the  last  two  years  it  has  been  in  the  hands  of  Messrs. 
F.  Atkins,  Lynne,  Cooke,  and  Cooper.  Since  they  took  possession 
a  five-head  battery  has  been  erected,  and  the  sinking  of  main  shaft 
has  been  commenced.  At  the  time  of  my  visit  the  lowest  workings 
were  under  water,  and  though  I  twice  visited  the  district  and  pump- 
ing was  being  continued,  I  was  not  able  to  get  below.  The  older 
workings  were  mostly  caved  in  and  did  not  invite  inspection.  The 
water  is  being  taken  out  by  a  steam  pump  at  the  rate  of  about  3,000 
gallons  per  hour,  and  there  is  a  considerable  area  of  country  to  be 
drained  before  much  effect  is  shown  in  the  shaft.  I  am  indebted 
to  the  manager  for  the  following  information.  The  shaft  on 
the  south  reef  has  a  depth  of  190ft.  and  the  reef  has  been 
mined  to  185ft.  The  last  60ft.  of  sinking  gave  400  tons  of 
ore  yielding  l,050ozs.  of  gold  worth  over  £4  per  ounce — a  value  said 
to  be  considerably  higher  than  Avhat  was  met  with  in  the  upper 
workings.  The  ore  chute  has  been  stoped  for  a  length  of  55ft.  and 
appears  to  be  lengthening  as  greater  depth  is  reached.  At  the 
surface  the  width  of  stone  was  12  inches  and  at  185ft.  it  is  27 
inches.  It  is  intended  to  deepen  this  shaft  so  as  to  get  control  of  the 
water  and  keep  the  mine  drained  while  the  main  shaft  is  being  sunk. 

The  Main,  or  Blue,  Reef  is  the  more  northerly  of  the  two.  At 
50  feet  from  the  surface  it  was  broken  by  a  fault,  but  was  again 
picked  up  at  a  very  little  distance  from  the  break.  The  workings 
on  this  reef  comprise  some  of  the  oldest  on  the  lease  and  have  mostly 
caved  in.  The  new  main  shaft  has  been  placed  in  a  position  calculated 
to  be  convenient  for  the  working  of  both  reefs.  It  is  8ft.  by  4ft.  in  the 
clear,  and  is  now  56  feet  deep.  The  country  passed  through  is  a 
rather  soft  schist  requiring  close  timbering  and  the  necessary  sets 
have  just  recently  come  to  hand.    At  a  depth  of  105ft.  a  crosscut 
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will  be  driven  to  test  the  existence  of  a  low-grade  ore  body  believed 
to  exist  on  the  southern  side.  The  south  reef  should  be  met  with  at 
about  300ft.  from  the  surface.  The  northerly  or  blue  reef  will 
underlay  away  from  the  shaft.  Since  the  erection  of  the  battery 
the  filling'  of  some  of  the  old  stopes  has  been  taken  out  and  put 
through.  From  one  parcel  of  45  tons  the  yield  was  25ozs.  gold,  and 
from  another,  84  tons  yielded  41ozs.  gold.  The  battery  and  boiler 
is  owned  by  a  syndicate,  some  of  the  members  of  which  are  also 
shareholders  in  the  Klondyke  Boulder  mine  and  in  other  claims 
round  about.  The  mine  pump  is  supplied  with  steam  from  a  vertical 
boiler  and  there  is  also  a  small  hoisting  winch  at  the  underlay  shaft. 
The  official  record  of  gold  won  from  this  lease  up  to  the  end  of 
July,  1900,  is  959.79  tons  for  l,824.65ozs.  of  fine  gold,  or  an  average 
of  1.90ozs.  per  ton. 

The  Klondyke  Queen,  G.M.L.  627,  is  owned  by  Royer  and 
Atkins.  The  mine  lies  south-east  from  the  Klondyke  Boulder  and 
is  in  the  same  run  of  country.  The  reef  outcrops  along  the  crest  of 
a  high  ridge  formed  by  a  dyke  of  banded  quartzite  (Fig.  32). 

In  the  past  a  fair  amount  of  work  has  been  done  in  sinking 
on  pipes  of  rich  ore.  Concerning  the  value  of  these  I  obtained 
some  knowledge  through  insight  into  one  of  the  ledgers  of  the  old 
owners  of  that  mine.  The  bank  account  shows  that  from  June, 
1898,  to  March,  1902,  819  tons  of  ore  were  crusher]  for  gold  valued 
at  £19,834,  or  an  average  of  slightly  over  £24  per  ton.  This  was  a 
portion  of  the  total  yield,  said  to  have  been  over  £28.000. 

The  reef  varies  in  size  from  a  few  inches  up  to  36  inches  in 
width,  and  dips  almost  vertically,  in  conformity  to  the  country. 
The  larger  portions  of  the  reef  really  form  pipes  of  ore  which  dip 
at  a  high  angle  north-westerly  on  the  line  of  reef.  The  length  of 
these  pipes  is  from  6ft.  to  12ft.  Between  these  richer  portions  the 
quartz  is  of  very  low  grade.  The  chief  workings  consist  of  a  tunnel 
that  has  been  driven  on  the  course  of  the  reef  at  a  point  about  20 
to  30  feet  above  the  bed  of  a  creek  which  cuts  through  the  easterly 
end  of  the  lease.  The  tunnel  is  340ft.  in  length  and  the  reef  is 
exposed  for  the  whole  distance.  For  about  70ft.  in  from  the  mouth 
of  the  tunnel  stoping  has  been  carried  upwards  to  the  surface  and 
to  a  depth  of  about  80ft.  below  the  level.  A  block  of  ground  has  also 
been  stoped  out  above  the  level  near  its  north-westerly  end.  Four 
winzes  have  been  sunk,  three  to  a  depth  of  80  feet  and  one  to  60  feet. 
In  the  one  last-named  work  was  going  on  at  the  time  of  my  visit,  and 
a  drive  was  following  the  reef  off  the  bottom.  At  this  point  a  pipe 
of  ore  had  been  picked  up  which  had  been  lost  in  the  upper  workings; 
it  was  calculated  to  be  worth  3()dwts.  per  ton.  On  taking  over  the 
mine  the  present  owners  found  that  the  filling  of  the  stopes  carried 
fair  values.    The  filling  has  been  withdrawn  and  crushed  at  the 
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Klondyke  Boulder  battery.   One  parcel  of  100  Ions  yielded  64.90ozs. 

gold,  and  ;i  second  of  87  Ions  yielded  67.10OZS.  gold.  Under  its 
present  title  the  records  show  a  total  to  the  end  of  1908  of  75.75 
Ions,  yielding  L85-20ozs.  fine  gold,  and  for  the  seven  months  ending 
31sj  duly.  L909,  276-20  Ions  yielding  215-54ozs.  fine,  or  a  total  of 
351-95  Ions  for  400-74ozs.  fine. 

Pursuing  a  south-easterly  course  the  workings  of  the  St.  George, 
the  Cuban,  and  the  Britannia  mines  were  passed,  but  no  work  was 
in  progress. 

The  Reward  Claim,  now  G.M.L.  682,  is  being  worked  by  Messrs. 
Daly,  Fredricks,  and  Verco,  who  took  it  up  a  few  weeks  ago.  At 
the  present  time  a  shaft  is  50ft.  deep  on  Kopcke's  leader,  and  the 
stone  is  showing  a  fair  amount  of  free  gold.  At  bottom  of  the  shaft 
the  vein  is  only  about  6  inches  wide  but  swells  to  12  inches  in  places. 
A  crushing  of  18-50  tons  yielded  26-67ozs.  fine  gold. 

Adjoining  the  Reward  Claim  is  the  Warrawoona  Queen,  a  P. A. 
held  by  J.  Connor.  This  also  is  on  the  famous  leader.  A 
shaft  has  been  sunk  32ft.  and  some  good-looking  stone  has  been 
raised.  In  these  workings  the  vein  and  the  country  showed  a  lower 
angle  of  inclination  at  the  bottom  than  in  any  other  instance  that 
had  come  under  my  notice. 

At  about  a  quarter  of  a  mile  from  Connor's  claim  and  at  the 
foot  of  the  range  on  the  southern  side  is  a  freshly  pegged  P. A. 
named  the  Koombana.  In  this  claim  a  fairly  well  defined  outcrop 
of  quartz  can  be  traced  for  seven  or  eight  hundred  feet  in  length. 
Good  prospects  are  said  to  have  been  obtained  all  along  this  line, 
but  at  present  only  a  few  pot-holes  have  been  sunk  at  various  points, 
the  deepest  being  about  10ft.  The  reef  strikes  about  lOdeg.  south  of 
east,  but  the  dip  is  not  yet  very  well  determined.  The  enclosing 
country  is  a  soft  schist,  which  at  many  points  along  the  outcrop  is 
seen  to  be  very  twisted.  The  long  length  of  outcrop  and  the  appear- 
ance of  the  quartz  certainly  should  make  it  worth  while  for  the  owner 
to  carefully  inspect  it.    It  has  a  very  promising  appearance. 

I  attach  a  statement  showing  the  total  production  of  gold  from 
the  Warrawoona  Mining  Centre  as  given  in  the  official  records. 

It  is  noticeable  that  36.94  per  cent,  of  the  ore  treated  and  28.97 
per  cent,  of  the  gold  therefrom  was  derived  from  two  leases,  the 
Bow  Bells  (505)  and  the  Gauntlet  (483),  the  last-named  of  the  two 
Inning,  apparently,  made  the  highest  yield  per  ton. 
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Bamboo  Creek  Centre. 

The  Bulletin  Mine  (G.M.L.  L61)  has  been  worked  by  tributers 
for  some  time  past.  Al  the  time  of  my  visit  only  two  men  were  at 
work  al  the  KJOt't.  level.  The  whole  mine,  down  to  the  deepest  level 
— 160ft. — has  been  very  much  rooted  about  by  tributers,  and  the 
greater  portion  of  the  upper  levels  are  so  littered  with  waste  rock 
that  a  thorough  inspect  ion  was  impossible.  In  those  portions  of  the 
levels  which  could  be  seen  some  of  the  timbering  was  fairly  good 
but  much  of  it  showed  evidence  of  rot  and  was  not  very  secure.  The 
winzes,  passes,  and  stopes  were  usually  unprotected  and  will  require 
to  be  attended  to  if  and  when  work  is  resumed  in  the  mine.  The 
vertical  shaft  connecting"  with  the  reef  at  160ft.  is  not  centred. 
Some  of  the  sets  are  giving  away  and,  generally,  it  is  not  fit  for  use 
until  overhauled.  On  the  surface  the  ravages  of  the  white-ants  are 
remarkable.  Two  sets  of  Oregon  poppet  legs  have  been  eaten  through 
and  the  legs  have  broken  short  off  at  about  half  way  up.  The  foun- 
dation logs  under  the  battery  boxes  have  also  suffered  in  the  same 
way.  I  am  informed  that  an  attempt  is  being  made  to  get  fresli 
capital  in  order  to  renovate  the  whole  mine  above  and  below  ground. 
Judging  by  the  past  records  of  yields,  by  the  present  appearance  of 
the  reef  at  the  lowest  level,  and  the  comparatively  small  amount  of 
development  work  that  has  been  done  on  the  property,  I  should  say 
that  the  expenditure  of  additional  capital  was  fully  justified  and 
that  in  all  probability  a  very  good  mine  might  be  opened  up. 

The  reef  has  been  pretty  well  worked  out  from  the  surface  down 
to  the  160ft.  level,  but,  as  well  as  I  could  see  at  various  points,  no 
attempt  has  been  made  to  seek  for  new  lenses  after  the  original  one 
tapered  out  longitudinally.  On  the  160ft.  level  the  reef  is  about 
24  inches  wide  and  the  quartz  showing  free  gold.  The  footwall  is 
generally  well  defined  but  the  hanging  wall  is  not.  From  the  reef 
many  small  veins  and  strings  of  quartz  make  outwards,  and  I  am 
confident  that  the  true  hanging  wall  has  not  been  touched.  Crosscuts 
should  be  run  out  to  test  the  full  width  of  the  ore  channel;  this, 
judging  from  surface  indications,  is  fairly  wide,  and  other  bodies  of 
ore  will  likely  be  found  in  it,  lying  parallel  to  the  main  reef.  Some 
of  the  lenses  of  ore  have  been  5ft.  in  width.  There  is  no  reason  to 
suppose  that  the  reef  will  fail  to  make  down,  and  further  prospecting 
in  this  direction  should  be  undertaken.  Up  to  the  end  of  July,  1909, 
this  mine  has  given  4,066-50  tons  of  ore  yielding  7,808 -21ozs.  of  fine 
gold,  or  an  average  of  1-92  fine  ozs.  per  ton. 

No  other  lease  in  the  vicinity  is  being  worked,  though  from  in- 
formation I  could  glean  from  residents  of  long  standing  there  are 
several  mines  that  are  well  worth  being  further  developed.  The 
cause  of  stoppage  is  ascribed  to  the  high  cost  of  crushing  charges 
in  the  past,  and  the  great  expense  of  getting  mining  stores  to  the 
district.  Both  these  items  should  be  much  lightened  when  once  the 
railway  gets  to  Marble  Bar,  and  the  district  may  be  expected  to 
revive. 
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The  Bobby  Burns.  This  is  held  by  Messrs.  Matheson,  McKenzie 
and  Ball,  and  is  situated  about  four  miles  west  from  the  present 
Bamboo  post  office,  in  a  locality  known  as  Nuggety  Gully  An 
incline  shaft  has  been  sunk  85ft.  on  a  four-inch  leader  of 
quartz,  which  lies  along  the  hanging  wall  of  a  diorite  dyke.  The 
value  is  very  variable,  and  sometimes  very  rich  pockets  are  found 
where  the  vein  has  passed  slightly  into  the  diorite.  All  the  gold  is 
obtained  by  dollying,  and  the  owners  say  they  are  making  good  wages. 

The  following  table  shows  the  total  gold  production  in  this 
centre  up  to  31st  July,  1900:— 
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Tahja-  Taiga  ( lent  re. 

No  reef  mining  is  being  done  in  this  locality,  bul  west  of  the 
alluvial  workings  on  the  western  side  of  a  high  range  of  hills  there 
are  quartz  outcroppings  thai  are  well  worthy  of  attention. 

In  past  years  a  prospector  named  McPhee  worked  one  of  these 
reefs  to  a  slight  extent,  and  is  said  to  have  Pound  a  very  rich  patch 
of  stone  therein.  No  further  development  appears  to  have  been 
attempted. 

The  old  alluvial  claims  are  being  fossicked  by  about  15  men, 
but  none  of  them  appear  to  be  getting  much  gold. 

The  official  record  up  to  the  end  of  1908  shows  the  total  output 
from  this  locality  as  follows : — 

Alluvial      . .       . .    50.26  fine  oz. 

Dollied  and  specimens    .  .        .  .        .  .      152.82  fine  oz. 

Ore  treated,  tons  (2,2401bs.)  779.15 

Gold  therefrom   1,496.63  tine  oz. 


Grand  total,  fine  oz   1,699.31 


Average  per  ton  of  ore   (exclusive  of 

alluvial,  dollied,  and  specimens)       .  .         1.92  fine  oz. 


It  may  be  taken  for  granted  that  the  total  alluvial  gold  quoted 
above  is  not  the  actual  output,  and  that  a  portion  of  the  7,888. 14oz. 
reported  by  the  banks  and  gold  buyers  in  the  Marble  Bar  district 
may  be  credited  to  this  field. 

McPhee' 's  Claim.- — On  my  way  to  Wodgina  I  turned  off  the  direct 
track  to  inspect  a  place  commonly  known  as  McPhee's  Claim.  It  is 
situated  on  the  western  side  of  the  Main  Range,  and  lies  about 
seven  miles  north  of  Green's  Well,  20  to  25  miles  southerly  from 
Lallarookh,  and  about  the  same  distance  east  from  Wodgina. 

A  fair  amount  of  prospecting  has  been  done  on  the  surface, 
but  the  deepest  working  is  not  more  than  30ft.  No  work  was  in 
progress  at  the  time  of  my  visit.  From  a  prospector  who  had  been 
working  there  recently  I  understand  that  gold  had  been  obtained 
for  a  consecutive  width  of  over  one  and  a  half  chains  and  a  length 
of  60  chains,  the  values  ranging  from  traces  up  to  eight  and  lOdwt. 
per  ton.  A  good  deal  of  dry-blowing  has  been  done,  and  it  is  said 
that  some  very  good  patches  were  obtained.  The  country  appears 
to  be  a  hornblende  schist  in  which  bars  of  actinolite  occur,  and  it  is 
near  these  bars  that  the  best  prospects  are  obtained.  Several  small 
quartz  reefs  outcrop  at  surface,  and  one  of  these  shows  green  car- 
bonate of  copper.  Numerous  small  veins  of  quartz  run  through  the 
schist  also.  The  indications  generally  are  those  of  a  large  lode 
formation,  and  the  place  deserves  to  be  carefully  prospected. 

A  Government  well  is  within  half  a  mile  of  the  workings,  bat 
requires  deepening  to  increase  the  supply.  I  am  told  that,  prior 
to  the  discovery  of  the  fresh  water  well,  several  bores  were  put 
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down  in  the  hornblende  country  and  that  salt  water  was  struck; 
this  would  be  valuable  for  ore  treatment  if  the  supply  is  found  to 
be  good. 

Other  centres. — I  did  not  visit  the  North  Pole,  Tambourah, 
Western  Shaw,  etc.,  as  I  heard  that  only  a  few  alluvial  men  were 
working,  and  that  no  mining  was  in  progress. 

I  attach  a  table  showing  the  total  gold  produced  in  the  Marble 
Bar  District  up  to  31st  July,  1909. 
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TIN  MINING. 


Moolyella  Centre. 


About  50  men  are  at  present  engaged  in  re-working  some 
of  the  old  alluvial  ground  at  Moolyella,  and  in  dry-blowing  the  old 
heaps  of  tailings  from  the  sluices. 

In  a  few  places  work  was  in  progress  at  depths  of  20  feet  or  so. 
In  those  I  inspected,  the  wash  was  being  taken  out  for  a  thickness 
of  about  18  inches;  the  best  of  it  was  estimated  to  yield  from  4  to 
6  ozs.  per  dish.  As,  in  this  district,  about  80  dishes  is  called  a 
load,  the  yield  would  range  from  20  to  30  lbs.  per  cubic  yard. 

The  present  method  of  working  the  deepest  ground  is  by  sink- 
ing to  the  wash  and  then  mining  it  by  a  series  of  chambers.  These 
radiate  from  the  shaft  as  far  as  payable  results  may  be  met  with, 
and  their  width  is  governed  by  the  strength  of  the  ground,  as  esti- 
mated by  the  worker.  Pillars  are  left  standing  here  and  there  ac- 
cording to  fancy  and  the  value  of  the  wash.  The  men  say  the 
ground  seldom  caves  suddenly,  but  usually  gives  warning  by  com- 
mencing to  fret  and  trickle.  Falls  are  not  of  frequent  occurrence, 
and  accidents  have  been  few.  The  ventilation  of  these  workings, 
naturally,  is  poor,  but  as  the  men  are  working  in  their  own  time 
they  can  make  frequent  opportunities  to  breathe  a  purer  atmosphere, 
and  they  show  no  signs  of  suffering  from  inhaling  bad  air. 

The  lodes  showing  on  the  granite  hills  are  not  being  touched, 
as  there  are  no  means  of  treating  the  ore  when  mined.  The  erec- 
tion of  a  small  treatment  plant  would  infuse  fresh  life  in  this  dis- 
trict, and  might  result  in  some  payable  lodes  being  opened  up. 

The  alluvial  ground  towards  the  north  end  of  the  field  and  in 
the  vicinity  of  Brockman's  Creek  has  been  slightly  tested  by  bor- 
ing. But,  apparently,  the  prospects  obtained  were  not  sufficiently 
good  to  induce  the  members  of  the  boring  syndicate  to  replenish 
its  exhausted  working  capital. 
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Further  prospecting  in  this  manner  will  probably  be  taken  in 
hand  now  that  the  construction  of  the  railway  to  Marble  Bar  is 
assured.  The  field  is  very  conveniently  placed  to  the  proposed  ter- 
minus of  the  line. 

The  total  yield  of  tin  from  this  centre  to  date  is  2,628.59  tons, 
of  the  value  of  £224,355. 

Cooglegong  Centre. 

In  this  centre  about  80  men  are  at  present  at  work.  The  num- 
ber, however,  fluctuates  considerably.  Only  alluvial  ground  is  be- 
ing worked,  and  this  is  mostly  represented  by  abandoned  ground. 

No  lode  mining  is  in  progress,  although  small  lodes  are  known 
to  exist.  The  reason  given  is  that  there  is  no  plant  at  which  to 
treat  the  ore.  In  the  absence  of  this  no  lode  is  touched  unless  it 
shows  ore  worth  dollying,  and  this  condition  does  not  appear  to  be 
often  met  with.  The  present  workers  are  not  making  more  than 
wages — some  less  than  that — and  evidently  do  not  possess  means 
to  combine  to  erect  a  small  dressing  plant. 

The  Cooglegong  Creek  is  proved  to  contain  tin,  and  at  a  point 
about  10  miles  below  Lloyd's  store  one  man  has  been  dry-blowing 
the  sand  bed.  It  is  said  that  the  average  yield  obtained  by  him  is 
four  ounces  of  black  tin  per  dish.  Recent  rains  flooded  him  out, 
and  he  was  not  working  at  the  time  of  my  visit.  Tins  creek  should 
be  worth  prospecting  with  a  view  to  working  it  in  a  large  waj^.  The 
simplest  method  would  seem  to  be  with  a  suction  dredge  working 
across  the  full  width  of  the  creek  at  various  points.  This  would  en- 
tail the  expenditure  of  capital,  and  probably  no  person  or  syndicate 
would  undertake  the  venture  unless  first  assured  of  being  able  to 
secure  and  hold  an  extensive  area  of  the  creek  bed.  This  centre 
is  not  likely  to  make  much  further  progress  until  some  means  of 
dressing  ore  and  dredging  the  bed  of  the  creek  is  available. 

The  total  yield  of  stream  tin  from  this  centre  up  to  31st 
August,  1909,  is  1,236.29  tons,  valued  at  £96,452. 

W odgina  Centre. 

The  Mount  Cassiterite  Claims  are  owned  by  Messrs.  Phip- 
pard  Bros.  At  the  present  time  a  total  of  22  men  are  employed. 
Owing  to  a  want  of  water  for  the  mill,  operations  on  this  mine 
have  been  greatly  retarded.  From  the  3rd  of  February  to  15th 
September,  1909,  only  505  hours  were  run.  In  that  period  1,987 
tons  of  ore  were  treated  for  a  yield  of  59-60  tons  of  black  tin. 


115 


At  the  time  of  my  visit  a  new  water  shaft  had  been  sunk  74% 
feet.  This  is  situated  at  about  half  to  three-quarters'" of  a  mile 
west  of  the  mill.  At  the  depth  named  a  supply  considered  fairly 
good  lias  been  struck,  but  the  shaft  is  to  be  deepened  in  order  to 
increase  it.  A  3-inch  main  has  been  laid  from  the  mill  to  the  well, 
and  a  pump  was  being  installed  while  I  was  there.  The  motive 
power  will  be  electricity  supplied  by  the  motor  at  the  mill.  The 
shaft  has  been  well  timbered,  with  frame  sets  lagged  with  corru- 
gated iron.  The  cost  to  the  owners  of  sinking  and  equipping  the 
water  shaft  has  been  upwards  of  £1,000.  On  1st  June  of  this  year 
an  application  for  six  months'  exemption  (5  men)  was  granted;  this, 
however,  has  not  been  availed  of,  as  it  was  found  that  the  full 
number  of  required  men  could  be  profitably  employed  in  connection 
with  the  water  shaft  and  in  mine  development. 

In  regard  to  the  water  question,  it  will  probably  be  found  that 
the  mine  itself  will  ultimately  provide  large  supplies  of  water.  The 
winze  from  No.  2  level  has  been  sunk  70ft. — a  depth  nearly  equal 
to  the  level  of  the  bed  of  the  main  Avatercourse  which  traverses 
the  property,  and  further  sinking  was  stopped  owing  to  the  pre- 
sence of  water.  When  this  is  deepened,  or  when  the  owners  get  a 
shaft  down  on  one  of  the-  large  lodes,  the  inflow  of  water  will 
probably  be  found  as  large  as  will  be  required  for  all  purposes. 

Large  quantities  of  water  can  also  be  conserved  at  no  great 
cost  by  damming  up  one  or  more  of  the  gullies  on  the  lease,  and 
impounding  the  storm  waters  caused  by  rain.  Storage  such  as  this 
could  be  profitably  utilised  for  hydraulic  sluicing  the  slopes  of  the 
hills  and  winning  from  the  surface  soil  the  tin  contained  therein. 
Pan  tests  appear  to  have  proved  that  considerable  quantities  of  tin 
lie  in  the  loose  dirt,  and  this  scheme  would  almost  certainly  be  pro- 
fitable ;  in  addition  to  tin  actually  won,  the  rock  would  be  bared  and 
prospecting  for  additional  lodes  be  facilitated. 

So  far,  the  known  tin  lodes  have  been  prospected  by  means 
of  three  tunnels  driven  at  different  levels  from  the  side  of  the  hill, 
the  lowest  of  these  being  about  200ft.  below  the  summit.  A  few 
winzes  have  been  sunk,  but  on  the  whole  no  large  amount  of  de- 
velopment work  has  been  carried  out.  A  little  stoping  has  lately 
been  commenced.    All  the  workings  are  well  secured  and  timbered. 

The  ore  hitherto  sent  to  the  mill  has  been  derived  from  the 
waste  heaps,  left  by  the  former  owners,  and  there  is  yet  a  good 
quantity  of  this  to  be  dealt  with.  The  owners  state  that  up  to  date 
the  tin  won  from  the  mine  represents  a  value  of  £20,000,  and  that 
this  sum  has  been  again  spent  in  the  development  of  the  property. 
The  mill  was  running  on  the  day  1  left  Wodgina,  and  I  made  an 
inspection  of  the  plant.  As  a  rule,  all  the  working  parts  had  been 
well  protected;,  and  only  in  one  or  two  instances  was  it  necessary  to 
point  out  where  extra  guards  would  he  required.    The  power  for 
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the  plant  is  derived  from  a  Diesel  oil  engine  of  65  h.p.  With  a  full 
load,  the  consumption  of  oil  is  quoted  at  two  gallons  per  hour,  the 
cost  equalling  16s.  per  eight  hours  run. 

The  ruling  rates  of  wages  are  as  follows  : — 
Hand  miners,  13s.  4d. 
Surface  labourers  and  truckers,  lis.  8d. 
Foreman  blacksmith,  15s. 
Boys,  from  6s.  8d. 

Telephone  communication  with  Port  Hedland  is  about  to  be 
established,  and  this  will  be  of  great  convenience  to  the  residents 
in  the  district. 

The  Tinstone  Lease,  adjoining  the  Mt.  Cassiterite  mine,  is  being 
worked  by  two  men,  and  some  other  claims  in  the  neighbour- 
hood are  also  in  work,  but  in  each  instance  only  the  very  best  of 
the  ore  is  taken,  as  owing  to  their  being  no  dressing  plant  in  the 
district  the  medium  and  low  grade  ore  cannot  be  profitably  dealt 
with. 

About  10  miles  direct  south  from  Wodgina,  and  a  little  south- 
west of  the  Stannum  Group,  Siffleete's  claim,  is  being  worked  by  the 
owner  alone.  Only  surfacing  is  being  done,  and  the  best  bunches 
of  ore  are  bagged  for  export.  There  are  several  lodes  exposed  on 
this  claim,  and  the  surface  indications  are  apparently  very  favour- 
able. The  claim  is  stated  to  have  yielded  7  tons  of  black  tin  by 
dry-blowing  and  dollying. 

No  work  is  going  on  in  the  Stannum  Group  of  leases,  and 
further  south  the  Mt.  Francisco  and  other  claims  are  simply  being 
fossicked  by  a  few  men. 

The  prospects  of  the  Wodgina  centre  appear  to  be  very  good, 
and  if  there  was  a  dressing  plant  in  the  neighbourhood  there  is  no 
doubt  that  the  tin  mining  industry  would  quickly  revive  and  a  large 
export  of  tin  result.  Under  present  circumstances  it  is  possible  only 
to  extract  the  very  richest  portions  of  the  lodes  for  bagging,  and 
this  policy  cannot  long  be  continued.  A  central  position  for  the 
erection  of  a  plant  would  be  in  the  neighbourhood  of  Siffleete's 
claim.  This  would  serve  the  Wodgina,  Stannum,  and  Mt.  Fran- 
cisco centres,  and  its  erection  would  be  a  great  boon  to  those 
places.  The  construction  of  the  Port  Hedland-Marble  Bar  rail- 
way will  be  of  some  assistance  to  these  districts  in  reducing  cost 
of  transport  to  the  sea-port,  and  the  further  south  the  line  can  be 
deflected  the  greater  will  be  the  advantage  to  these  fields. 

I  attach  the  following  table  showing  the  total  output  of  black 
tin  in  the  Marble  Bar  district  up  to  31st  August,  1909. 
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COPPER  MINING. 


No  copper  mining  is  being  carried  on  in  the  Pilbara  Goldfield, 
but  copper  is  known  to  exist  in  one  or  two  localities. 

The  official  records  show  that  in  1907  a  parcel  of  7.77  tons  of 
ore  from  the  Roy  Mine,  M.L.  147,  in  the  North  Shaw  centre,  yielded 
1.90  tons  of  metallic  copper. 

Warrawoona  Centre. 

At  the  south  end  of  the  main  Warrawoona  range  of  hills,  near 
the  old  Ironclad  battery,  a  vein  of  copper  ore  occurs  in  the  schist 
lying  along  the  northern  side  of  the  quartzite  dyke.  This  has  been 
traced  for  several  miles  in  a  south-westerly  direction  and  in  places 
has  been  slightly  prospected.  From  what  can  be  seen  of  it  at  sur- 
face the  lode  does  not  appear  to  have  much  width,  but  sufficient 
work  has  not  been  done  to  show  whether  it  improves  in  depth. 
From  some  of  the  prospectors '  workings  samples  are  stated  to  have 
assayed  30  per  cent,  copper.  The  ore  does  not  appear  to  have  been 
tested  for  gold.  It  is  probable,  with  the  advent  of  the  railway, 
that  this  lode  will  be  further  prospected. 

SneU's  Claims.  —  I  heard  of  these  while  at  Marble  Bar  but  as, 
on  making  inquiry,  I  found  that  no  work  was  in  progress  and  no 
prospectors  on  the  ground,  I  did  not  proceed  thither.  I  obtained  the 
following  information  from  Mr.  W.  A.  Snell  who  has  raised  and 
exported  a  small  parcel  of  ore  from  the  lode,  and  who  states  that 
he  is  about  to  apply  for  a  lease.  The  ore  was  transported  to  Port 
Hedland  by  camel  team  returning  from  the  Eastern  Creek  district. 
The  locality  is  described  as  about  90  miles  E.N.E.  from  Marble 
Bar  by  way  of  Bamboo  Creek  and  Warrawagine  Station.  The  lode 
is  described  as  being  7ft.  wide,  and  having  an  approximately  north 
and  south  course.  The  ore  occurs  in  bunches  varying  from  5  to  20 
tons  in  quantity,  and  assaying  30  per  cent,  copper.  Mr.  Snell 
showed  me  account  sales  showing  that  in  February,  1908,  he  shipped 
to  H.  A.  AVatson,  of  Liverpool,  England,  a  parcel  of  12  tons  18cwt. 
of  ore,  showing  an  assay  value  of  22.72  per  cent,  copper  and  3.20 
ozs.  silver  per  ton.    This  realised  a  net  sum  of  £149. 
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TANTALITE. 


The  only  output  of  tantalite  in  the  Pilbara  Goldfield,  so  far, 
has  been  in  the  Wodgina  mining  centre.  The  ore,  however,  is  known 
to  occur  at  a  spot  about  25  miles  east  of  Wodgina,  not  far  from 
Green's  Well,  but  no  mining  has  been  done  in  that  locality. 

Wodgina  Centre. 

The  Anchorite  and  the  M.H.,  M.Ls.  86  and  87,  are  held  by 
Messrs.  Mclnnes,  Marshall,  Mitchell,  and  Johannsen.  On  lease  86 
a  shaft  has  been  sunk  35ft.  on  a  lode  dipping-  about  45deg.  east 
and  having  a  width  of  about  4%ft.  The  footwall  is  granite  and 
the  hanging  wall  greenstone.  The  lode  is  felspar,  in  which  nodules 
of  tantalite  are  seen  distributed.  In  sinking  the  shaft,  15cwt. 
of  ore  was  picked  from  the  broken  rock,  and  it  is  estimated  that 
there  are  10  loads  in  the  dump  which  will  yield  5  per  cent,  of  tanta- 
lite. Prior  to  the  lode  being  found,  3  tons  of  ore  were  picked  up 
on  the  surface.  The  ore  is  estimated  to  contain  from  68  up  to  72 
per  cent,  tantalic  acid.  The  owners  of  these  claims  have  been  asked 
to  quote  a  price  for  100  tons  of  65  per  cent.  ore.  They  have  done 
this,  but,  at  the  time  of  my  visit,  they  had  not  received  any  reply. 
As,  at  present,  there  is  no  steady  or  regular  demand  for  the  ore, 
claim-holders  find  themselves  faced  with  a  rather  serious  difficulty. 
They  are  not,  financially,  in  a  position  to  raise  and  stack  ore 
for  which  there  is  no  immediate  sale,  and  on  the  other  hand  they 
are  liable  to  have  their  holdings  " jumped"  or  forfeited  if  they  are 
not  careful  to  comply  with  the  labour  conditions  of  the  lease. 

The  total  output  of  tantalite  ore  is  as  follows  : — 

Value, 
Tons.  £ 

From  the  above  Leases,  to  31st  December,  1908  ..    34-10  5,445 

From  Sundry  Claims,  to  31st  December,  1908      ..        ..    51-50  6,124 

Total    ..  £11,569 

From  H.M.  and  Anchorite  Leases,  for  eight  months  ending       -45  113 
31st  August,  1909 


Gross  Total   £11,682 
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ASBESTOS. 

Pilbara  Asbestos  Company's  Claims.  —  These  are  situated  about 
25  miles,  by  road,  westerly  from  Cooglegong,  in  very  rough,  hilly 
country.  (Fig.  33.)  Two  lodes,  known  as  A.  and  B,  have  been  dis- 
covered and  have  been  prospected  for  a  considerable  length  by  a 
series  of  trenches,  pits,  and  shafts,  the  latter  ranging  from  70  to 
140ft.  in  depth.  The  lodes  occur  in  serpentine  rock  and  lie  parallel 
to  one  another,  and  are  separated  by  a  diorite  bar  which  forms  the 
footwall  of  one  lode  and  the  hanging  wall  of  the  other.    The  width 

Fig.  33. 


PILBARA      ASBESTOS      COYS  MINE. 

C .  B  /f/dso/? 


of  asbestos-bearing  rock  varies  from  15  to  36  inches  and  the  per- 
centage of  fibre  from  10  to  30  per  cent.,  in  lengths  ranging  from 
half  an  inch  to  over  six  inches.  (Fig.  34.)  At  the  140ft.  level  of 
the  hauling  shaft  the  lode  has  been  driven  upon  for  an  aggregate 
length  of  228ft.,  and  its  appearance  here  is  superior  to  what  it  is  on 
the  surface  and  for  a  few  feet  down.  In  depth  the  lode  has  a  ten- 
dency to  increase  in  size.  At  the  time  of  my  inspection  no  work  was 
going  on,  operations  having  been  suspended  pending  the  Company 
obtaining  expert  advice  in  regard  to  the  machinery  to  be  installed 
for  extracting  the  fibre  from  the  rock. 


Marsh's  Asbestos  Claims. — These  are  situated  about  seven 
miles  south-west  from  Marble  Bar  in  the  rough  hills  forming  the 
eastern  edge  of  the  Main  Range,  and  to  the  west  of  the  telegraph 
line  from  the  liar  to  Nullagine.  They  comprise  M.Ls.  Nos.  L64, 
L65,  Kit!,  1(57,  168,  169,  and  176,  aggregating  288  acres.  At  the  pre- 
sent time  very  little  prospecting  work  has  been  done  in  the  way  of 
sinking  shafts  or  in  tunnelling  the  hills.  But  in  places  where  work 
has  been  initiated  the  rock  is  seen  to  carry  good  percentages  of  as- 
bestos. The  veins  exposed  vary  in  length  of  fibre  and  many  are  up 
to  half  an  inch  and  one  inch ;  the  quality  appeared  to  be  good. 

The  surface  of  the  leases  shows  the  asbestos  to  be  distributed 
over  a  large  area  and  there  can  be  little  doubt  in  the  matter  of 
quantity.  Considerable  preliminary  expenditure,  however,  will  be 
necessary  for  the  formation  of  roads  through  very  rough  country, 
sinking  wells,  or  making  dams  for  water  supply,  grading  for 
machinery,  and  the  installation  of  plant  necessary  for  extracting 
the  fibre. 

In  addition  to  the  leases  held  by  the  Pilbara  Asbestos  Company 
and  by  Mr.  Marsh,  there  are  other  localities  known  to  prospectors 
at  which  the  mineral  occurs.  But  until  the  question  in  regard  to 
the  necessary  plant  required  to  extract  the  fibre  has  been  settled 
there  is  no  inducement  to  take  up  additional  areas  of  ground. 

Up  to  date  no  large  quantity  of  asbestos  has  been  exported, 
the  only  parcel  recorded  being  40  tons  from  the  Pilbara  Asbestos 
leases,  which  was  valued  at  £1,600. 

SILVER-LEAD  ORE. 
There  is  no  record  of  silver-lead  mining  in  the  Pilbara  Gold- 
field  but  the  existence  of  the  ore  is  known.  From  Mr.  W.  A. 
Snell  I  learned  of  a  lode  having  been  discovered  in  the  country  ly- 
ing between  the  Davis  and  Oakover  Rivers  at  a  point  described  as 
being,  approximately,  90  miles  from  Marble  Bar,  and  60  miles  from 
Wallal,  on  the  seaboard.  He  describes  the  lode  as  having  been 
traced  for  a  length  of  nine  miles,  and  that  the  ore  occurs  in  bunches. 
He  cut  into  the  lode  for  about  14ft.  and  took  out  a  parcel  of  3  tons 
17dwt.  which  he  shipped  to  H.  A.  Watson,  of  Liverpool,  England. 
The  account  sales  showed  an  assay  value  of  50  per  cent,  lead, 
6.85ozs.  silver  per  ton,  and  2.62  per  cent,  copper,  of  the  value  per 
ton  of  £20  19s. 

Table  showing  Total  Quantity  and  Value  of  Minerals  produced  in 
the  Marble  Bar  District  of  the  Pilbara  Goldfield. 

Fine  ozs.  Value 
£ 

Gold  from  alluvial,  dollied,  specimens,  and  ore  treated  90,688-69  385,221 
to  31st  July,  1909 

Tons. 

Black  Tin,  to  31st  August,  1909    4,395-44  363,211 

Tantalite   86-05  11,682 

Asbestos    40-00  1,600 

Total  Value    £761,714 
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Nullagine  District. 


Nullagine  Centre. 

G.M.Ls.  Nos.  119,  120,  121,  and  122,  are  held  by  the  British 
Exploration  of  Australasia,  Ltd.,  and  are  situated  on  the  conglom- 
erate beds.  A  good  deal  of  prospecting  by  means  of  tunnels  driven 
into  the  hills  has  been  done  in  past  times,  but  nothing  in  the  way 
of  mining  is  now  going  on.  A  few  men  are  fossicking  for  gold- 
bearing  veins  in  the  old  workings,  and  others  are  dry-blowing  in  the 
gullies.  The  occurrence  of  gold  in  the  conglomerate  appears  to  be 
very  erratic,  and  nothing  to  indicate  any  regular  run  has  been 
found.  The  highest  values  appear  to  mostly  occur  in  those  seams 
and  veins  that  carry  a  good  deal  of  iron  oxide.  It  is  very  possible 
that  under  a  good  system  of  prospecting  these  beds  some  more 
regular  line  of  gold  deposition  might  be  discovered  and  proved  to  be 
payable.  The  best  system  in  this  direction  would  appear  to  be  that 
of  sinking  a  series  of  shafts  across  the  beds  at  certain  intervals  and 
from  these — after  bed-rock  had  been  reached — run  out  drives  and 
crosscuts  and  engage  in  careful  sampling.  The  work  so  far  done 
on  the  beds  is  by  no  means  sufficient  for  thoroughly  testing  them, 
and  in  extent  is  very  small  in  comparison  to  the  great  area 
covered  by  the  conglomerate.  The  country  on  the  eastern 
side  of  the  Nullagine  River  shows  a  large  number  of  quartz 
reefs,  but  at  the  time  of  my  visit  no  work  of  any  kind  was 
being  done  on  any  one  of  them.  In  the  past  times  fairly 
good  returns  were  obtained  from  the  Dav  Dawn  and  Victory 
lines  of  reefs,  and  elsewhere  in  the  district.  The  old  workings  were 
practically  inaccessible  for  purposes  of  examination  underground, 
but  from  the  appearance  of  the  quartz  at  the  surface  and  from  the 
stated  yields  one  is  led  to  think  that  further  work  might  be  under- 
taken with  advantage. 

In  the  country  in  the  neighbourhood  of  the  Two  Dromedaries, 
and  further  south  near  Castle  Creek,  there  are  reefs  outcropping 
which  deserve  to  be  prospected.  Mining  appears  to  have  pros- 
pered while  there  were  means  at  hand  for  crushing  the  stone  raised; 
but  for  one  reason  or  another  the  owners  of  batteries  shifted  on  to 
other  localities,  and  reef  mining  died  a  natural  death. 

It  is  not  likely  to  recover  until  some  crushing  plant  is  erected; 
but  there  should  be  a  good  opening  for  the  profitable  running  of 
one.  The  old-time  charge  for  crushing  was  27s.  fid.  per  ton,  and 
only  the  very  richest  ore  could  be  made  to  pay  at  this  price.  Now 
that  the  railway  will  reduce  the  cost  of  supplies  and  power  can  be 
obtained  by  the  use  of  oil  or  producer-gas  engines  in  lieu  of  steam, 
there  should  come  a  revival  in  mining. 
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I  attach  a  tabic  showing  th<  gold  yield  from  this  centre  up  to 
July,  L909. 
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Middle  Creek  Centre. 

The  Barton  Mine.— This  mine  is  on  a  boldly  defined  line  of 
reef  which  outcrops  for  over  1,200ft.  in  length  along'  the  surface. 
It  has  been  worked  to  a  depth  of  150ft.  and  for  over  350ft.  in 
length  at  the  lowest  level.  Other  shafts  and  drives  have  been 
opened  south  of  the  main  workings,  and  the  principal  work  has 
been  done  in  underlay  shafts. 

The  main  shaft,  at  which  a  small  hoisting  winch  has  been  in- 
stalled, has  a  depth  of  173ft.  and  reef  and  lode  formation  at  that 
depth  are  about  10  to  15ft.  wide  in  the  aggregate.  No  driving  has 
been  done  in  a  north-easterly  direction,  but  south-westerly  a  drive 
has  been  extended  for  350ft.  A  strong  quartz  reef  has  been  left 
standing  on  the  westerly,  or  footwall  side  of  the  drive  as  it  did  not 
prove  to  be  payable  where  prospected,  though  it  carries  gold  through- 
out. Its  actual  width  has  not  been  determined.  The  country  at  this 
depth  is  a  soft  schist.  This  stands  strongly  and  well  while  dry,  as 
in  the  upper  levels,  but  here  below  water  level  it  is  weak  and  the 
drive  has  had  to  be  timbered  with  legs  and  cap  sets.  At  about 
200ft.  from  the  vertical  shaft  a  crosscut  was  driven  east  6ft.  and 
another  lens  of  stone  was  met  with  and  proved  to  be  18  inches 
wide.  This  was  stoped  to  the  110ft.  level  for  a  length  of 
200ft.,  giving  1,250  tons  of  ore  of  an  average  value  of  27  to  28 
dwts.  per  ton.  This  is  distinctly  a  lens  of  quartz  lying  parallel  to 
the  main  lens  and  separated  from  it  by  6ft.  of  schist.  A  winze  has 
been  sunk  on  the  reef  for  26ft. ;  its  width  of  18  inches  is  maintained 
and  the  ore  obtained  from  it  is  stated  to  have  yielded  22dwts.  by 
battery  amalgamation,  its  gross  assay  value  being  given  at  32  to  34 
dwts.  per  ton.  At  about  250ft.  from  the  shaft  the  main  drive  has  been 
deflected  on  to  the  course  of  the  eastern  reef  and  follows  that  to  the 
end.  The  face  exposes  4in.  of  quartz.  This  drive  should  be  ex- 
tended as,  judging  from  the  surface,  it  is  almost  certain  that  an 
additional  lens  will  be  found  to  extend  south-westerly.  The  reef 
is  portion  of  a  lode  formation  composed  of  schist  and  small  veins 
of  quartz,  but  is  reckoned  too  poor  to  ip&y  the  present  owners  under 
the  existing  conditions  of  work.  The  inflow  of  water  per  day  is 
estimated  to  be  1,500  gallons  and  is  suitable  for  steam  purposes. 
It  forms  a  sediment  but  no  scale.  Each  week  two  bags  of  Mountain 
Grum  bark  are  thrown  into  the  feed  water.  The  boiler  is  cleaned  out 
bi-weekly.  From  the  110ft.  level  to  surface  a  strong  lens  of  stone 
has  been  stoped  out  at  those  points  at  which  the  highest  values  were 
met  with,  but  there  appears  to  be  a  good  deal  of  rtone  remaining 
which  is  estimated  to  be  worth  7  to  8  dwts.  per  ton.  In  some 
places  the  reef  was  from  5  to  6ft.  Avide. 

Up  to  the  end  of  July,  1909,  this  mine  has  yielded  5,973.56 
fine  ozs.  gold  from  4,581.65  tons  of  ore,  or  an  average  yield  of 
1.30  ozs.  per  ton.  This  includes  the  gold  from  sealing  the  plates, 
and  from  treating  400  tons  of  battery  sands  by  cyaniding.  The 
cyaniding  extraction  from  the  above  parcel  was  -26ozs.  fine  gold 
per  ton. 


L25 


A  ten-head  battery,  with  engine,  Berdan  pans,  etc.,  and  a  cyan- 
ide treatment  plant  consisting  of  four  20-ton  vats,  is  situated  on 
the  highest  point  of  the  hill  which  the  reel'  outcrops. 

The  main  hauling  shaft  is  at  the  foot  of  the  outcrop,  almost  on  a 
level  with  the  plain,  and  at  some  distance  from  (he  battery.  All  ore 
raised  at  the  shaft  had  to  be  extensively  handled  into  drays  and 
carted  to  the  battery,  thus  involving  very  considerable  expense  which 
might  have  been  obviated  quite  easily.  From  the  surface  indications 
I  should,  estimate  that  the  ore  channel  on  this  mine  was  from  100 
to  150ft.  in  width.  In  addition  to  the  main  reef  there  are  two  more 
well  defined  reefs  outcropping  to  the  eastward,  and  free  gold  has 
been  prospected  in  at  least  one  of  these.  The  mine  is  one  that 
should  be  well  worth  being'  properly  developed  and  opened  up  by 
further  sinking  and  crosscutting.  All  the  surface  plant,  also,  re- 
quires to  be  re-arranged  so  as  to  secure  economy  in  handling  ore, 
etc. 

At  the  time  of  my  visit  only  two  men  were  employed.  Owing 
to  the  death  of  one  of  the  owners  and  the  necessity  for  realising 
his  estate,  an  attempt  was  being  made  to  dispose  of  the  mine. 

At  about  a  quarter  of  a  mile  from  the  Barton  mine,  in  a  north- 
easterly direction,  the  line  of  reef  is  faulted  by  an  intrusion  of 
ironstone  and  copper  ore,  the  latter  showing  freely  as  blue  and 
green  carbonate. 

Beyond  this  the  reef  continues  on  to  the  old  Hopetoun  Mine. 
This  is  now  being  worked  as  a  quartz  claim,  No.  397,  by  Kinsey  and 
Nestid.  Nothing  more  than  surfacing  is  being  done  and1  fossicking 
in  the  old  workings.  The  outcrop  of  quartz  is  bold  but  an  open-cut 
shows  a  series  of  small  veins  of  quartz  dipping  easterly  at  a  low 
angle.  The  country  rock  is  schist,  very  twisted.  The  values  met 
with  by  the  present  workers  vary  from  3  to  lOdwts.  per  ton,  but 
it  is  said  that  in  past  times  some  very  rich  patches  were  obtained. 
The  distance  to  the  State  battery  is  5%  miles  and  cartage  costs  2s. 
per  ton  per  mile. 

The  All  Nations  Extended.  —  This  is  a  quartz  claim  held  by 
James  Glen,  who  is  working  it  single-handed.  The  reef  has  the 
usual  north-east  strike  but  where  exposed  in  some  workings  it  dips 
65deg.  west,  and  therefore  across  the  dip  of  the  country,  which  is 
easterly.  The  reef  and  lode  formation  has  a  width  of  from  4  to  5 
ft.  composed  of  quartz  and  ironstone  veins.  The  owner  is  follow- 
ing a  small  vein  along  the  footwall,  which  is  stated  to  be  worth 
2ozs.  gold  per  ton.  At  about  100ft.  from  the  surface  the  lode  be- 
comes almost  vertical. 

The  Federation  Mine  (G.M.L.  173L)  is  held  by  John  S.  Potts. 
The  reef  outcrops  along  the  crest  of  a  hill  and  is  now  being  worked 
from  a  tunnel  that  has  been  driven  from  the  northern  side  to  cross- 
cut it.  The  reef  strikes  north-east  and  dips  easterly  at  about  60 
deg.  In  width  it  varies  from  a  few  inches  up  to  Oft.  About  100ft. 
of  driving  on  the  reef  has  been  done,  and  at  the  present  time  a 
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winze  is  being  sunk  from  the  level  and  is  down  about  50ft.  at 
which  depth  the  reef  maintains  its  width  as  in  the  upper  level.  The 
owner  states  that  occasional  shoots  of  ore,  from  12  to  15  feet  in 
length,  have  yielded  very  well.  In  places  the  reef  has  been  mined 
right  up  to  the  crest  of  the  hill.  At  the  present  time  there  are 
about  40  to  50  tons  of  ore  at  grass  estimated  to  be  worth  from 
1  to  2  ozs.  per  ton.  The  official  record  of  this  mine,  up  to  the  end 
of  1908,  shows  a  yield  of  154-70ozs.  gold  from  44-25  tons  of  ore. 

Elsewhere  in  this  centre  very  little  work  was  going  on  in  addi- 
tion to  the  above  mines,  and  what  there  was  was  chiefly  in  the  form 
of  fossicking  in  old  workings. 

I  attach  a  table  showing  the  total  gold  production  from  the 
mines  hereabout  up  to  31st  July,  1909. 
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Twenty-Mile  Sandy  Centre. 

The  Mountain  Maid  Mine  lies  about  two  miles  easterly  of  the 
State  Battery  in  I  his  district.  The  mine  is  situated  at  the  top  of  a 
hill  in  schist  country,  which  is  very  much  twisted  and  disturbed. 
The  reef  evidently  conforms  with  the  folds  of  the  schist  and  forms 
a  series  of  saddles  and  reverse-saddles  which  make  it  a  rather  per- 
plexing proposition  to  work  until  thoroughly  understood.  At  the 
time  of  my  visit  apparently  two  reefs  Avere  exposed  in  one  of  the 
levels,  which  had  the  appearance  of  dipping  towards  one  another. 
A  crosscut  had  been  driven  at  a  lower  level  in  the  expectation  of 
cutting  into  a  large  body  of  ore,  but  no  sign  of  reef  was  met  with ; 
the  crosscut  had  evidently  passed  below  the  point  representing  the 
trough  of  reversed  saddle.  The  present  owners,  Triat  and  Son,  have 
been  only  12  months  at  work,  and  are  getting  out  stone  for  crushing. 
The  official  record  for  this  mine  shows  that  up  to  the  end  of 
July,  1909,  127.00  tons  of  stone  had  yielded  399.87ozs.  of  gold. 

With  the  exception  of  some  quartz  claims  and  prospecting 
areas,  there  is  no  other  mine  working  in  this  district. 

I  attach  a  table  showing  the  total  gold  produced  in  the  neigh- 
bourhood up  to  31st  July,  1909  :— 
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Mosquito  Creek  Centre. 

The  Ard  Patrick  Mine,  G.M.L.  143L. — The  owners  are  Messrs. 
Boyer,  Underwood,  and  Priest.    Six  men  are  employed  inclusive  of 

Fig.  34. 
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the  manager.  The  reef  strikes  N.E.  and  S.W.,  and  dips  north- 
westerly 65  to  TOdea".    A  vertical  shaft  has  been  sunk  260ft.,  and  the 
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lowest  working-  level  is  at  250ft.  At  this  point  a  drive  on  the  reef 
in  a  north-easterly  direction  has  been  extended  35ft.  The  width  of 
reef  as  exposed  in  the  drive  ranges  from  24  to  36  inches,  and  appears 
to  be  widening'  under  foot.  I  was  informed  that  from  this  level  a 
crushing  of  unselected  ore  aggregating  27  tons  yielded  2ozs.  16dwts. 
per  ton  by  battery  amalgamation,  and  the  assay  value  of  the  sands 
was  27  dwts.  per  ton.  A  second  parcel  of  52  tons  yielded  2ozs.  ldvvt. 
per  ton,  and  the  sands  assayed  lldwts.  19grs.  per  ton.  (Fig.  34.) 
At  a  depth  of  80ft.  from  surface  the  length  of  ore  mined  for  the 
battery  was  20ft.,  and  at  130ft.  it  was  70ft.  in  length.  The  length 
at  the  lowest  level  is  not  yet  known.  The  quartz  is  stained  with 
iron  oxide  and  also  carries  a  little  iron  pyrites. 

Scheelite  is  met  with  in  the  reef,  but  mostly  towards  the  western 
end  of  the  property.  The  enclosing  country  is  a  soft  tough  schist 
which  stands  well  with  a  minimum  of  timber.  But  it  is  probable 
that  if  the  mine  was  more  vigorously  worked  and  heavier  and  more 
frequent  blasting  carried  on  additional  timbering  would  be  found 
necessary.  At  present  the  workings  are  all  well  secured  and  appar- 
ently safe.  The  ladder  way  down  the  incline  shaft  and  through  the 
rearings  at  the  ends  of  the  stopes  is  in  good  condition. 

The  surface  shows,  by  out-crops  and  quartz,  that  there  are  reefs 
parallel  to  the  one  now  being  worked.  But  no  crosscut  has  been 
run  out  from  any  level  in  the  mine  to  prospect  any  of  these.  It  is 
curious  that  this  development  should  be  overlooked.  In  the  very 
possible  event  of  one  or  more  of  these  reefs  proving  payable,  the 
owners  would  greatly  increase  their  possible  output  of  ore  and  at 
very  little  additional  expense  for  development.  As  evidenced  by 
surface  indications,  the  schist  dips  both  east  and  west,  and  it  is 
probable  that  the  reefs  occur  in  saddle-formation.  A  succession  of 
saddles  may  be  found  as  sinking  is  carried  on. 

The  officially  recorded  output  from  this  mine  is  637.75  tons  of 
ore,  yielding  2,127.91  fine  ozs.  of  gold,  or  an  average  of  3.33  fine  ozs. 
per  ton. 

The  Surprise  Mine  lies  to  the  west  of  the  Ard  Patrick,  but  was 
not  being  worked  when  I  ^sited  the  district.  Up  to  the  end  of  last 
July  the  output  is  given  as  246.25  fine  ozs.  of  gold  from  101.50  tons 
of  ore,  or  an  average  of  2.42  fine  ozs.  per  ton. 

The  Galtee  More  Mine,  G.M.Ls.  79L  and  145L.  — Owned  by 
Messrs.  Boyer,  Connelly,  and  Dunn.  The  main  reef,  or  the  one  that 
has  been  most  worked,  presents  the  same  strike  and  general  charac- 
teristics as  the  Ard  Patrick.  (Fig.  35.)  It  is  lens-shaped  and  varies 
in  width  from  a  few  inches  up  to  36  and  48  inches.    What  is  known 
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as  the  west  shaft  has  been  sunk  235ft.,  and  the  line  of  reef  has  been 
worked  by  a  series  of  shafts  and  open-cuts  along-  a  length  of  about 
600ft.  At  the  present  time  a  parallel  reef  is  being  worked.  This  is 
found  to  have  an  easterly  dip,  or  the  opposite  to  that  shown  in  the 
main  reef.  It  appears  to  be  one  side  of  a  saddle,  the  apex  of  which 
has  broken  away.  A  vertical  shaft  was  sunk  100ft.  to  intersect  it, 
and  thence  the  shaft  followed  on  its  incline  for  a  further  70ft.  The 
width  varies  from  24  to.  36  inches.  From  this  shaft  about  100  tons 
of  ore  were  being  carted  to  the  Stale  Battery;  the  owners  estimate 
it  to  yield  from  25  to  30dwts.  per  ton.  The  official  records  up  to 
31st  July  of  this  year  show  that  the  total  output  from  these  leases 
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has  been  1,682  tons  for  a  yield  of  3,cS17  fine  ozs.  of  gold,  or  an 
average  of  2.26  fine  ozs.  per  ton.  About  four  men  are  employed. 
The  cost  of  cartage  to  the  battery,  a  distance  of  seven  miles,  is  from 
7s.  6d.  to  10s.  per  ton. 

At  about  three  miles  easterly  from  the  Galtee  More  mine  I 
visited  a  small  group  comprising  the  Off  Chance,  the  Land's  End, 
and  the  Belle  Vue  mines. 

The  Off  Chance. — The  old  workings  have  been  abandoned,  but 
along  the  same  line  of  reef  Messrs.  Martin,  Finney,  and  Aikman  are 
engaged  in  prospecting.  At  the  time  of  my  visit  very  little  fresh 
work  had  been  done.  At  one  point  a  small,  but  perfect,  saddle  reef 
has  been  disclosed. 
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The  Land's  End  Mine. — Tliis  is  at  present  abandoned,  but  at 
one  time  some  very  rich  ore  w  as  raised.  ( Fig.  36.)  The  reef  show* 
strongly  on  the  liill  to  the  east  of  the  main  workings,  bul  going 
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westerly  its  course  has  been  faulted  and  much  disturbed.  It  was  at 
this  point  that  the  rich  ore  was  got,  but  the  workers  became  dis- 
heartened at  not  being"  able  to  follow  the  reef,  and  stopped  working. 

The  Belle  V ue  Mine. — This  is  practically  abandoned,  there  being 
only  one  man  fossicking  in  the  old  workings.  The  country  here- 
abouts is  greatly  disturbed  and  faulted. 

The  Parnell  Group. — These  mines  are  quite  abandoned.  It  is 
stated  that  there  are  large  quantities  of  ore  in  sight,  but  that  the 
value  was  too  low  to  permit  of  profitable  work  without  a  battery  on 
the  ground. 


Cook's  Creek. 

I  was  not  able  to  visit  this  locality,  but  gained  the  following 
information  from  Mr.  Toohey,  who,  with  Messrs.  Wilson  and  Thomp- 
son, are  working  on  P. A.  9.  The  claim  is  about  six  miles  east  of 
the  Mosquito  Well.  A  shaft  has  been  sunk  20ft.  on  a  reef  varying 
from  four  to  36  inches  in  width.  It  has  a  nearly  east  and  west  course, 
and  dips  south  about  45deg.  One  crushing  of  15  tons  is  stated  to 
have  yielded  at  the  rate  of  2.10ozs.  of  fine  gold  per  ton.  A  second 
parcel  is  in  course  of  being  treated. 

I  attach  a  table  showing  total  gold  produced  in  this  centre. 
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Stale  Hat  tent  at  V 'went  i/-l\I He  Saudi/. 
This  10-head  battery  was  erected  in  the  hope  that  it  would 
materially  assist  in  the  development  of  the  Mines  in  the  surround- 
ing districts.  At  the  present  time  the  total  number  of  mines  pro- 
ducing ore  within  range  of  the  battery  is  11,  giving  occupation  to  27 
men,  inclusive  of  working  owners  and  managers.  Crushing  com- 
menced in  May,  1905.  Up  to  the  14th  August,  1909,  the  total 
quantity  of  ore  supplied  to  the  battery  was  5,357.60  long  tons,  or  an 
average  of  3.98  tons  per  working  day  over  the  whole  of  the  period. 
For  each  year  the  supply  works  out  as  follows  : — 


Year. 

Days. 

Total  tons 
supplied. 

Average  daily 
supply,  tons. 

1905   

209 

1,652-35 

7-90 

1906  

313 

1,141-50 

3-64 

1907   

313 

1,061-50 

3-39 

1908   

313 

820-25 

2-62 

1909   

196 

682-00 

3-47 

Total 

1,344 

5,357-60 

3-98 

This  is  an  absurd  result  in  view  of  the  ore  that  could  have  been 
supplied  by  the  mine  owners  had  they  undertaken  their  work  seri- 
ously. Taking  the  days  in  1909  it  shows  that  the  ore  supplied  by  27 
men  amounted  to  only  2.56cwt.  per  man  per  day !  This  does  not 
look  like  arduous  labour  on  their  part  nor  economical  management 
on  the  part  of  the  owners  and  managers.  To  the  State  it  signified 
a  heavy  loss  in  wages,  fuel,  and  stores  at  the  battery.  Results  such 
as  these  are  not  likely  to  make  the  Government  respond  eagerly  to 
applications  for  the  erection  of  crushing  plants.  Nor  do  they  go 
to  show  that  the  installation  of  this  particular  battery  has  had  any 
vital  effect  in  promoting  the  development  of  the  mines. 

Eastern  Creek  Centre. 

This  comparatively  new  mining  centre  lies  about  16 
miles  distant  by  road  from  the  Government  well  at  Mosquito. 
A  much  shorter  track,  doubtless,  could  be  found  without 
much  trouble.  The  road  at  present  used  follows  King  Creek  in 
a  N.N.E.  direction  for  about  nine  miles,  then  N.E.  for  about  three 
miles  to  where  Cook's  Creek  is  crossed,  and  thence  almost  due 
easterly  for  about  four  miles.  The  country  passed  through  from 
Mosquito  to  Cook's  Creek  comprises  steep  hills  of  schist,  in  which 
occur  numerous  outcroppings  of  iron-stained  quartz  reefs.  Of  these 
very  few  have  even  been  knapped,  though  their  appearance  should 
induce  prospectors  to  carefully  test  them. 

From  Cook's  Creek  crossing  the  track  runs  sharply  upward,  and 
enters  the  belt  of  country  in  which  the  workings  are  to  be  met  with. 
The  hills  are  very  steep,  and  are  separated  one  from  the  other  by 
deep  gorges,  and  only  are  they  in  a  few  instances  connected  by 
saddles.  The  various  workings  are  situated  on,  or  near,  the  summits 
of  these  cones,  and  to  visit  means  a  steep  climb,  and  a  descent  which 
is  less  pleasant  than  the  climb.  The  highest  point  in  the  ranges — 
just  at  the  back  of  the  camp — appears  to  be  about  300  feet  above 
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the  crossing"  at  Cook's  Creek,  and  the  adjoining  hills  rise  to  one  or 
two  hundred  feet  more  or  less.  The  main  lines  of  range  have  a 
trend  about  N.E.  and  S.W. 

The  strip  of  country  in  which  the  gold-bearing  reefs  have  been 
located  has  a  width  of  about  half  a  mile,  and  is  bounded  on  the 
northern  and  southern  sides  by  high  serrated  ranges  of  quartzite 
with  which  are  associated  masses  of  conglomerate  and  ironstone. 
The  quartzite  shows,  occasionally,  a  banded  structure. 

The  conglomerate  in  places  overlies  the  dykes,  but  as  a  rule  it  is 
found  lying  on  the  hanging  wall  side  of  the  quartzite,  and  more  or 
less  fractured.  To  the  north  of  the  camp  where  the  creek  cuts 
through  the  hills,  the  conglomerate  is  seen  resting  on  its  edge  on  the 
schists. 

The  schists  dip  to  the  southward,  and  have  a  course  a  little 
north  of  east,  and  are  traversed  by  small  dykes  of  greenstone  and 
sandstone  striking  a  more  northerly  course. 

The  quartz  reefs  are  numerous,  and  outcrop  along  the  sides  of 
the  hills.  They  dip  southerly,  but  their  strike  does  not  closely  con- 
form to  that  of  the  country  but  takes  a  slightly  more  northerly 
direction.  On  the  northern  side  of  the  belt  the  reefs  corne  in  con- 
tact with  the  main  dyke,  and  on  the  Reward  lease  the  reef  passes 
into  the  dyke,  follows  its  course  for  some  distance,  and  then  passes 
out  to  the  north-east  through  the  dyke.  In  width  the  reefs  vary 
from  a  few  inches  up  to  three  and  four  feet.  The  quartz  carries  a 
good  deal  of  ironstone,  some  of  which  is  haematite,  but  more  fre- 
quently in  the  form  of  a  gossan.  This  last-named  ore  fills  cavities 
in  the  quartz,  and  frequently  is  very  rich  in  gold.  The  gold  is  very 
fine  in  form,  more  especially  when  in  the  gossan;  it  occurs  also  in 
solid  quartz,  and  then  is  in  much  coarser  particles. 

Twenty-one  men  are  in  the  camp,  of  whom  15  comprise  some 
of  the  shareholders  and  employees  of  the  Eastern  Creek  G.M.  Co., 
and  the  balance  are  other  claim  holders,  woodcarters,  etc.  The 
company  hold  four  leases,  viz.,  the  Rose,  Harp,  Crescent,  and 
Reward,  aggregating  30  acres.  It  has  erected  a  10-head  battery 
of  8001b.  stamps,  driven  by  an  engine  and  Cornish  boiler.  The 
importation  of  this  into  such  hilly  country  was  a  matter  of  difficulty 
and  expense,  but  by  its  erection  it  was  possible  to  treat  a  grade  of 
ore  that  otherwise  must  have  been  thrown  to  one  side,  if  carting  to 
the  20-Mile  Sandy  State  battery  had  been  necessitated.  For  some 
time  past  there  has  been  a  lack  of  water,  and  at  one  time  the  supply 
for  the  battery  had  to  be  supplemented  by  cartage  by  bullock  teams 
from  Cook's  Creek,  four  miles  distant.  At  the  present  time  a  cyanide 
plant  is  in  course  of  erection,  and  the  accumulated  sands  will  be 
treated. 

Owing  to  the  steepness  of  the  hills  the  transport  of  ore  from 
the  mines  to  the  battery  is  a  matter  of  some  difficulty  and  expense. 
The  flying-fox  method  is  undoubtedly  the  best  adapted  to  the  situa- 
tion, out  considerable  capital  would  be  required  to  furnish  each 
mine  with  this  mode  of  conveyance.  At  present  camels  are  employed. 
Paths  are  cut  along  the  sides  of  the  hills  on  a  suitable  grade,  and 
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the  camels  carry  five  or  six  hundredweight  of  ore  in  green  hide 
pack  bags.  At  I  his  work  I  hey  have  been  found  to  be  very  sure 
footed,  and  only  in  one  instance  lias  g  camel  fallen.  The  cost  of 
transporl  in  this  fashion  is  staled  to  be  7s.  (id.  per  ton.  Firewood 
is  at  present  very  plentiful,  and  is  delivered  at  the  battery  at  from 
25s.  to  30s.  per  cord. 

The  Shamrock  Mine  (G.M.L.  178L,  6  acres)  is  owned  by  Messrs. 
Edmen  and  Ohavi.  A  series  of  open  cuts  have  been  made  on  the  reef 
to  depths  of  eight  to  10  feet,  showing  widths  of  stone  from  six  to 
12  inches.  The  quartz  is  dark  in  colour,  and  in  places  carries  fair 
sized  crystals  of  pyrites,  commonly  known  as  "Devil's  Dice." 
Towards  the  north-east  boundary  of  the  lease  a  pipe  of  ore 
five  feet  in  length  and  from  three  to  four  feet  wide  was  followed 
down  to  a  depth  of  10  or  15  feet,  and  is  stated  to  have  given  good 
results.  Up  to  the  end  of  July,  1909,  two  crushings  have  been 
taken  from  this  mine.  The  official  records  show,  14.25  tons  for  a 
yield  of  71.55  fine  ozs.,  and  80.00  tons  for  103.01  fine  ozs.,  a  total 
of  94-25  tons  for  174-56  fine  ozs.,  or  an  average  of  1-85  fine  ozs.  per 
ton.  The  cost  of  crushing  at  the  Eastern  Creek  G.M.  Coy.'s  battery 
is  30s.  per  ton.  Cartage  is  low,  as  the  battery  is  only  a  few  hun- 
dred yards  or  so  from  this  mine.  At  the  foot  of  the  hill  a  vertical 
shaft  has  been  sunk  102  feet  6  inches  by  3  feet  6  inches  in  the  clear. 
The  object  of  sinking  was  water,  but  none  was  met  with  at  this 
depth.  Down  to  40  feet  the  schist  was  soft,  and  in  colour  brown. 
Below  this  it  changed  to  an  almost  black  colour.  Boring  was  hard, 
but  the  rock  broke  well  in  firing.  The  shaft  is  timbered  for  about 
9  feet  from  the  top  of  the  dump.  The  sinking  was  done  by  four 
men  in  8^/2  weeks.  Wages  £4  10s.  per  week  per  man.  Total  cost 
of  explosives  for  the  total  depth,  £15. 

The  Eastern  Creek  Gold  Mining  Co. — The  chief  shareholders 
in  this  are  Messrs.  Garland,  Walker,  Nickols,  Watson,  and  Doherty. 
The  company  own  the  Rose,  G.M.L.  179L,  the  Crescent,  180L,  the 
Harp,  and  the  Reward,  176L,  having  an  aggregate  area  of  30  acres. 

The  Bose  Mine. — The  workings  consist  of  a  number  of  open 
cuts  on  a  reef  outcropping  near  the  summit  of  the  hill.  The  quartz 
shows  in  small  lenses.  The  country  is  faulted  and  disturbed.  The 
maximum  width  of  lens  is  about  12  inches.  The  official  returns  to 
end  of  July,  1909,  show  that  a  total  of  32  tons  of  ore  yielded  23-54 
fine  ozs.  of  gold. 

The  Thistle. — This  claim  adjoins  the  Rose  on  the  Western 
boundary.  No  work  was  going  on  at  the  time  of  my  visit.  The 
official  records  show  that  up  to  end  of  July,  this  year,  33.50  tons 
were  treated  for  25.84  fine  ozs.,  and  22.50  tons  of  sand  cyanided 
for  7.18  fine  ozs.,  or  a  gross  average  yield  of  a  little  over  one  oz. 
per  ton. 

The  Crescent  Mine  is  the  most  westerly  of  the  group.  Near 
the  summit  of  a  hill  an  open  cut  exposes  small  veins  of  quartz 
in    very    disturbed    country.      Towards    the    southern     side  of 
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the  lease  al  the  Pool  of  the  bill  a  tunnel  has  been  driven  on  Hie 
course  of  a  reef  for  (>4  feel.    The  reel'  is  (i  to  lf>  inches  wide,  dip- 
ping easterly  at  an  angle  of  L5  to  20  deg.    The  quartz  shows  char- 
Fig.  38. 


N.  L. 
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acteristics  similar  to  those  of  the  reefs  above  described.  (Fig.  38.) 
The  official  record  at  the  end  of  July  of  this  year  shows  a 
yield  of  774.70  fine  ozs.  gold  from  407.75  tons  of  stone  crushed, 
and  8.03  ozs.  fine  gold  from  8.50  tons  of  sand  cyanided,  or  a  total 
752.73  ozs.  fine  gold. 

Fig.  39. 


C  B  K/dson 


The  Harp  Mine. — This  is  being  worked  by  open  cut  on  the 
reef  outcropping  along  the  northern  slope  of  a  hill,  the  reef  dipping 
into  the  hill.  (Fig.  39.)  I  was  informed  that  five  tons  of  stone  had 
been  crushed  for  a  return  of  27dwts.  per  ton  by  amalgamation,  and 
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the  gold  contents  of  the  sands  not  then  known.  This  crushing  must 
have  been  subsequent  to  the  end  of  July,  as  it  is  not  included  in  the 
returns  to  that  date. 

The  Reward  Claim. — The  chief  reef  on  this  claim  outcrops 
along  the  south-easterly  slope  of  a  hill  which  is  crested  with  a 
banded  quartzite  dyke  lying  against  which  is  a  mass  of  conglome- 
rate tilted  in  conformity  with  the  incline  of  the  dyke.  The  reef  is 
well  defined  for  a  width  of  36  inches.  Its  course  is  N.N.E.-S.S.W., 
and  dips  south-easterly  at  rather  a  low  angle.  In  its  N.N.E.  course 
it  crosses  a  gully,  and  makes  directly  for  the  quartzite  dyke  on 
top  of  the  hill.  Upon  touching  this  it  appears  to  follow  and  become 
mixed  with  the  dyke  for  some  distance,  ultimately  passing  through 
it,  and  contining  on  into  the  Morning  Star  lease  adjoining.  The 
quartz  is  of  the  same  appearance  as  that  in  the  above  mines  des- 
cribed. The  official  records  to  end  of  July  of  this  year  show  that 
21.50  tons  treated  by  amalgamation  have  yielded  08.07  fine  ozs. 
of  gold. 

Fig.  40. 
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The  Morning  Star  Mine  (G.M.L.  182L)  is  held  by  Mr.  Farley, 
and  comprises  12  acres.  It  adjoins  the  Reward  Claim  on  the  north- 
east, and  appears  to  be  a  continuation  of  the  Reward  reef.  (Fig.  40.) 

On  the  crest  of  the  hill  the  reef  is  in  conjunction  with  the 
quartzite,  and  is  considerably  broken.  But  towards  the  further 
end  of  the  claim  another  reef  is  being  worked  which  outcrops  on  the 
northern  slope  of  a  hill,  and  is  much  more  settled  and  regular  in 
its  course  than  the  Reward  reef.  This  reef  is  being  worked  upwards 
from  the  level  of  a  creek  bed. 

The  official  records  show,  to  the  end  of  1908,  that  a  crushing 
of  25  tons  yielded  113ozs.  of  fine  gold. 

I  attach  a  table  showing  the  total  yield  of  gold  from  this 
centre  up  to  31st  July,  1909. 
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WEST  PILBARA  GOLDFIELD. 


On  this  field  I  visited  the  mining1  centres  of  Pilbara,  Station 
Peak,  Whim  Creek,  and  Weerianna.  In  the  remaining  centres  no 
mining  of  consequence  was  in  progress. 

Pilbara  Centre. 

The  total  number  of  men  employed  here  is  13,  of  whom  11  are 
working  on  alluvial  ground.  The  only  lease  being  prospected  was 
that  known  as  Pilbara  Broken  PLill,  G.M.L.  146  (20  acres),  owned 
by  Albert  Kost.  The  lease  contains  a  low  hill  which  is  crowned  with 
a  wide  mass  of  quartz.  This  appears  to  be  the  result  of  the  over- 
flow of  the  outcrops  of  several  medium-sized  reefs,  and  is  not  the 
crest  of  one  large  reef.  The  course  of  the  reefs  is  north-north- 
east and  south -south-west  with  a  westerly  dip  of  about  40deg. 
They  occur  in  greenstone  country  and  close  to  the  line  of  contact 
with  the  granite  country.  Tongues  of  granite  have  obtruded  into 
the  greenstone,  and  the  whole  hill  shows  signs  of  considerable  dis- 
turbance. 

A  good  deal  of  open-cut  work  and  prospecting  has  been  done  in 
past  times  along  the  hill.  It  is  said  that  patches  of  very  good 
stone  were  occasionally  met  with.  The  reef,  as  seen  in  open-cuts, 
has  a  width  up  to  38in.  Below  one  of  the  cuts  the  owner  has  sunk 
a  shaft  30ft.  vertical.  The  reef  was  passed  through  at  about  20  to  25 
feet  from  surface,  and  at  that  point  was  not  as  strong  as  at  the 
surface.  Below  the  reef  was  a  lode  formation  consisting  of  small 
veins  of  quartz  and  ironstone.  This  is  said  to  give  fair  prospects 
in  free  gold.  From  the  bottom  of  the  shaft  a  crosscut  has  been 
driven  15ft.  and  a  rise  put  to  tap  the  reef.  At  the  point  where 
touched  by  the  rise  coarse  gold  was  met  with. 

This  lease  deserves  to  be  carefully  tested,  and  at  present  very 
little  is  known  of  the  average  value  of  the  great  quantity  of  quartz 
exposed  on  the  surface.  It  is  also  probable  that  gold-bearing  lodes 
will  be  discovered.  It  would  be  well  to  sink  the  shaft  deeper  and 
crosscut  easterly  into  the  hill. 
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The  following  table  shows  the  total  gold  produced  up  to  De- 
cember 31,  1008  :— 


No.  of 
Lease. 

Registered  Name  of 
Company  or  Lease. 

Alluvial. 

Dollied 
and 
Specimens. 

Ore 
treated. 

Gold 
therefrom. 

146  .. 

Pilbara  Broken  Hill 
Voided  Leases  . . 
Sundry  Claims  . . 

Total 

fine  ozs. 

i'n 

fine  ozs. 
4812 

80-24 

long  tons. 
148  00 

fine  ozs. 
293-42 

l  li 

134-36 

148  00 

293-42 

Total  fine  ozs.,  428-89. 

Average  yield  per  ton  of  Ore  treated,  exclusive  of  alluvial,  dollied,  and 
specimens,  2-89  fine  ozs. 


Station  Peak  Centre. 

The  only  lease  at  which  work  was  in  progress  was  the 
Pilgrim's  Rest,  G.M.Ls.  117  and  118,  owned  by  Messrs.  Bull  Bros. 
Up  to  the  end  of  1908  the  official  records  show  that  from  these 
leases  9,993  tons  of  ore  were  treated  for  a  yield  of  9,382.90  fine 
ozs.  of  gold,  or  an  average  of  .93  fine  ozs.  per  ton.  At  the  time  of 
my  visit  no  mining  was  in  progress  with  the  exception  of  treating 
the  heap  of  battery  tailings  by  cyanide.  I  did  not  ascertain  the 
assay  values  of  these,  but  one  of  the  owners  informed  me  that  they 
were  getting  an  extraction  of  75  per  cent,  of  the  contents.  On  the 
ground  is  a  good  20-heacl  battery  of  8501b.  stamps,  and  other 
plant.  The  stoppage  of  this  was  caused,  I  was  informed,  by  the 
scarcity  of  firewood,  the  cost  of  supply  having  risen  to  £400  per 
month,  and  by  the  sudden  failure  of  the  water  supply.  This  last 
is  obtained  from  a  shaft  105ft.  deep  at  the  foot  of  the  hill  below 
the  battery.  The  supply  for  the  cyanide  plant  was  raised  by 
bailing  with  a  horse  whip.  A  good  deal  of  work  has  been  done 
on  a  large  solid  reef  which  outcrops  for  a  good  length  along  the 
side  of  a  hill.  The  reef  is  a  lens  formation,  and  attains  a  maximum 
width  of  about  20ft.  The  greatest  depth  attained  is  in  a  vertical 
shaft  sunk  nearly  at  the  foot  of  the  hill  to  a  depth  of  132ft.  The 
reef  was  passed  through  at  100ft.  but  no  development  has  been 
carried  on.  The  owners  are  now  considering  plans  for  more  sys- 
tematic development  and  the  substitution  of  oil  or  gas  engine  power 
at  the  battery  in  lieu  of  steam.  There  is  a  large  quantity  of  ore  in 
sight,  the  value  of  which  is  estimated  at  o'dwt.  per  ton.  The  mine 
appears  to  be  one  that  would  develop  into  a  good  paying  proposi- 
tion if  properly  handled.  The  fuel  difficulty  can  be  overcome  with 
no  great  expense,  and  probably  a  plentiful  supply  of  water  will 
be  obtained  when  the  reef  is  opened  at  a  greater  depth. 
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Weerianna  Centre. 

In  this  centre  no  gold  mining  has  been  undertaken  for  a  long 
time  past  notwithstanding  that  the  country  has  good  indications 
for  gold-bearing  reefs,  and  that  its  position  in  relation  to  the  sea- 
board enables  plant  and  stores,  and  mineral  produced,  to  be  im- 
ported and  exported  at  very  low  cost.  Recently,  however,  the  re- 
sumption of  work  was  commenced  on  the  Portaminna  Mine,  at 
one  time  a  portion  of  the  property  held  by  the  Roebourne  Copper 
and  Gold  Mines,  W.A.,  N.L.,  and  comprising  G.M.Ls.  .135,  136,  137, 
and  138.  The  Portaminna  has  been  taken  up  by  Messrs.  Jas. 
Redmond  and  party,  who  intend  to  give  the  lease  a  good  trial.  A 
10-head  battery  is  on  the  ground  together  with  a  gas-producer 
plant  and  other  gear.  This  is  now  being  overhauled  and  put  into 
working  order  preparatory  to  crushing  some  dumps  of  low-grade 
ore  on  the  surface  and  some  which  has  been  left  lying  in  the  mine. 
No  work  was  being  done  underground,  and  I  was  not  able  to  make 
an  inspection.  Mr.  Redmond  informed  me  that  the  reef  varied 
from  12  to  14  inches  in  width,  and  that  he  anticipated  that  it  would 
yield  an  average  value  of  7  to  8  dwts.  per  ton.  It  is  intended  also 
to  cyanide  the  heap  of  battery  sands;  these  are  estimated  to  be 
worth  20s.  to  21s.  per  ton. 


Table  showing  the  total  Gold  produced  to  31st  July,  1909. 


No.  of 
Lease. 

Registered  Name  of 
Company  or  Lease. 

Total  Gold  produced 
to  31st  December, 
1908. 

Total  Gold  produced 
for  seven  months  up 
to  31st  July,  1909. 

Ore 
treated. 

Gold 
therefrom. 

Ore 
treated. 

Gold 
therefrom. 

143  .. 
135,  136, 
137,  138 

Early  Morn 
Roebourne  Copper 
and  Gold  Mines 
of  W.A.,  N.L. 
Voided  Leases 
Sundry  Claims 

long  tons. 
1100 
723-00 

25-25 
4-00 

fine  ozs. 

3-87 
273-50 

220-30 
25-30 

tons. 

fine  ozs. 
28-85 

Total 

763-25 

522  97 

28-85 

Total  Gold  produced  to  31st  July,  1909— 

Ore  treated,  long  tons        . .        . .        . .        . .    763  •  25 

Gold  therefrom,  fine  ozs.     . .        . .        . .        . .    551  •  82 


The  following  table  shows  the  total  gold  production  of  the  field 
from  the  various  mining  centres  up  to  31st  July,  1909  : — 
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COPPER  MINING. 


The  chief  copper-producing  centre  in  the  West  Pilbara  Gold- 
field  is  Whim  Creek.  Some  of  the  Croydon  mines  were  being 
worked  by  tributers,  and  some  prospecting  was  being  done  in  the 
neighbourhood  of  Roebonrne.  Elsewhere  there  was  practically 
nothing  doing.  I  made  an  inspection  of  Whim  Creek  and  Roe- 
bourne  Centres. 

Whim'  Creek  Centre. 

The  Whim  Well  Copper  Mines,  Ltd.,  Location  71,  are  owned 
by  a  London  company  of  which  Mr.  H.  R.  Sleeman  is  the  General 
Manager  in  Western  Australia.  The  lode  occurs  over  a  large  area 
of  country  on  the  eastern  slope  of  a  low  hill.  In  past  times  a  good 
deal  of  shallow  work  has  been  done,  and  the  lode  has  been  opened 
up  and  mined  at  many  points  along  the  face  of  the  hill.  At  the 
present  time  the  lode  is  being  worked  by  means  of  several  adits, 
or  tunnels,  driven  from  the  side  of  the  hill  at  different  levels. 
From  these  the  ore  is  extracted  in  chambers,  or  stopes,  the  backs 
of  which  are  supported  either  by  pillars  of  low-grade  ore  or  rock 
left  standing,  or  by  pillars  built  up  of  waste  rock. 

Some  of  the  chambers  are  of  considerable  width  and  height. 
The  management  assured  me  that  the  backs  of  these,  and  of  all 
workings,  are  regularly  and  frequently  examined  and  tested  for 
loose  ground,  and  every  care  exercised  to  prevent  falls  of  rock.  No 
falls  of  ground  have,  so  far,  occurred.  As  a  rule  the  back  is  very 
strong,  but  at  points  where  a  white  kaolinised  rock  is  exposed  there 
is  weakness,  and  care  has  to  be  exercised. 

Owing  to  the  ore  being  shipped  for  treatment,  only  the  highest 
grade  is  selected.  The  medium  grade  is  thrown  to  one  side  for 
treatment  at  some  future  time.  Whenever  possible  the  medium  and 
low-grade  ore  is  left  standing  in  the  mine.  This  necessity  for  selec- 
tion does  not  enable  the  ore-breaking  and  general  working  of  the 
mine  to  be  carried  on  as  economically  or  as  systematically  as  would 
be  possible  under  circumstances  where  the  ore  could  be  locally  treated 
and  the  low  grades  dealt  with  in  company  with  the  higher.  A  small 
ore-dressing  plant,  consisting  of  rock-breaker,  grizzlies,  and  ore- 
bins,  and  sorting  floors,  is  situated  alongside  the  tramway  to  the 
sea-port.  The  best  ore  is  picked  by  boys  and  bagged.  Thence  it  is 
trammed  to  Balla  Balla  and  lightered  out  to  the  steamers.  The 
total  cost  of  mining,  handling  in  stopes,  trucking,  dressing,  main- 
tenance, etc.,  is  quoted  at  16s.  4.22d.  per  ton — a  very  creditable 
figure  in  face  of  the  many  disadvantages  that  obtain  in  connection 
with  mining  and  handling.  Upwards  of  100  men  and  boys  are  em- 
ployed in  all  classes  of  work.  The  rate  of  wage  is:  hand  miners 
13s.  4d.,  shovellers,  truckers,  and  surface  labourers  lis.  Sd.,  mechan- 
ics 15s.  to  16s.  8d.,  ore  sorters  (boys)  Ss.  4d. ;  47  working  hours' 
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week.  Board,  25s.  per  week.  The  total  quantity  and  value  of  ore 
treated  to  August  31  are  18,290  tons,  worth  £190,735.  Of  this, 
5,555.00  tons,  of  the  value  of  £45,032  has  been  treated  during  the 
past  eight  months  of  1909. 

The  total  quantity  and  value  of  copper  ore  obtained  from  the 
Whim  Creek  centre  up  to  August  31,  1909,  are  20,329.00  tons  to  the 
value  of  £203,021. 

Roebourne  Centre. 

Of  late  years  copper  mining  in  this  centre  has  declined  very 
considerably,  despite  the  fact  that  the  lodes  have  been  found  to  carry 
good  values,  and  that  the  mines,  being  situated  near  the  seaports, 
are  enabled  to  be  worked  under  the  most  economic  conditions. 

At  the  present  time  some  interesting  prospecting  is  in  progress 
at  the  old  Carlow  Castle  Mine,  now  known  as  the  Wait  Awhile,  and 
at  the  Q.E.  Mine  adjoining.  The  locality  is  about  six  miles  south 
from  the  town  of  Roebourne.  The  prospects  in  both  instances 
appear  to  be  very  favourable,  but  means  of  dressing  the  ore  is  much 
needed.  Further  to  the  south  some  good  prospects  are  also  being 
met  with. 

The  Q.E.  Mine,  G.M.L.  150  (20  acres),  is  owned  by  Messrs. 
Frank  Smallpage,  Richard  O'Brien,  and  Aldborough  J.  Davies. 
The  south-easterly  boundary  adjoins  the  old  Carlow  Castle  lease. 
The  lode  strikes  N.N.E.  and  S.S.W.  and  dips  easterly  at  about 
45deg.  At  the  western  side  of  the  lease  and  towards  the  southern 
boundary  a  shaft  has  been  sunk  on  the  incline  of  the  lode  to  a  depth 
of  61ft.,  following  a  footwall  of  solid  greenstone,  probably  diorite. 
From  the  bottom  of  the  shaft  a  drive  has  been  extended  15ft. 
southerly,  following  the  diorite  wall,  and  a  crosscut  has  been  driven 
five  feet  easterly  in  lode  without  meeting  with  the  hanging  wall, 
thus  making  the  total  width  exposed  about  10ft.  A  vein  of  black 
copper  ore,  varying  from  two  feet  to  seven  feet  in  width,  is  being 
mined,  and  is  estimated  to  contain  .16  to  28  per  cent,  copper  and 
about  1-30oz.  gold  per  ton.  A  little  native  copper  shows  on  the 
north  side  of  the  shaft.  The  water  level  of  the  locality  is  said  to 
be  80ft.  vertical. 

The  ore  is  hand-picked,  and  bagged  for  exportation  to  New 
South  Wales,  and  is  purchased  by  the  Melbourne  and  Great  Northern 
Smelting  Co.,  at  Waratah.  The  following  is  a  copy  of  sales  shown 
me  by  Mr.  Smallpage: — 

tons.  cwts.    qrs.  lbs. 
134  bags  of  copper  ore    4       14       0  24 
Less  3.5  p.c.  moisture.  .0         3       1  5 

Net  dry  weight         .  .4       10       3  19 


Spot  price  of  copper,  May  3,  £57  16s.  3d. 
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Agreed  assay,  less  deductions  :- 


Copper,  26-5  per  cent,  tons,  1-2040  at  £57 

16s.  3d  

Gold,  2-2  ozs.,  10-0009  at  £4 
Silver,  3-0  ozs.,  13-0  at  2s.  fd. 
Ten  bags  . . 


Returning  charges,  2s.  2d.  per  unit 
Rail  freight 
Steamer  freight 

Traction,  Is.  per  ton,  or  part.. 
Telegrams,  etc. 


£  s.  d. 

69  12  9 

40  0  0 

1  7  7 

0  7  6 

£111  7  10 


£ 

13 
0  8 
5  18 
0  5 
0  2 


s.  d. 
2  2 


19  15  8 


Balance 

The  local  costs  were  : — 

Cartage  from  Mine  to  Roebourne,  per  ton 
Roebourne  to  steamer 


£91  12  2 

£    s.  d. 

0  10  0 

1  2  6 


Total 


£1  12  6  per  ton 


This  mine  appears  to  be  well  worth  development,  and  has  a 
prospect  of  becoming-  a  payable  property. 

The  Wait  Awhile  Mine,  originally  known  as  the  Carlow  Castle, 
is  a  M.L.  of  40  acres,  held  by  Shaw,  Whitelock,  and  Bo  wen.  The 
old  working's  are  full  of  water,  but  at  a  depth  of  40ft,  the  present 
owners  have  driven  northerly  25ft.  along  the  footwall  of  the  lode; 
the  hanging  wall  has  not  been  reached.  A  parcel  of  from  14  to  15 
tons  of  ore  has  been  shipped  to  Newcastle,  N.S.W.,  but  the  smelter 
returns  were  not  to  hand  when  I  was  at  the  mine.  The  owners 
valued  the  ore  at  20  per  cent,  and  20dwt.  gold  per  ton.  The  total 
ore  produced  in  this  centre  up  to  31st  August,  1909,  is  1,343  tons, 
of  the  value  of  £22,685. 

A  table  is  attached  showing  the  total  ore  produced  in  the  various 
centres  of  the  West  Pilbara  Goldtield,  the  aggregate  quantity  being 
22,818.80  tons,  of  the  value  of  £239,682:— 

The  total  quantity  and  value  of  Minerals  produced  in  the  West  Pilbara  Gold- 
field  is — 

Fine  ozs.    Value,  £ 
Gold,  from  all  sources,  to  31st  July,  1909        ..    18,303-45  69,668 

Tons. 

Copper,  to  31st  August,  1909    22,818-80  239,682 


Total  Value 


£309,350 
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C  onclusion. 

The  foregoing  report  deals,  with  two  exceptions,  only  with 
places  actually  visited.  There  were  many  others  that,  in  the  past, 
have  given  good  returns  in  gold,  tin,  and  copper,  but  as  no  raining 
was  in  progress  I  did  not  visit  them. 

The  desertion  of  a  centre  does  not  necessarily  indicate,  on  this 
rield,  that  it  has  been  worked  out,  but  merely  that  the  existing  con- 
ditions were  not  in  favour  of  mining  and  treating  ore  of  medium 
and  low-grade  value.  An  instance  of  this  may  be  shown  in  the  tin 
fields  south  of  Wodgina,  where  the  prospects  are  really  good,  but 
mining  is  stopped  for  want  of  means  to  treat  the  ore  economically. 

(Jpon  the  completion  of  the  Port  Hedlancl-Marble  Bar  railway 
it  is  believed  that  working  conditions  will  be  improved  to  an  extent 
that  will  encourage  miners  and  capitalists  to  again  work  these  dor- 
mant districts. 

In  the  foregoing  table  it  will  be  noted  that,  up  to  31st  July  for 
gold,  and  to  31st  August  for  all  other  minerals,  the  total  value  of 
all  minerals  produced  on  the  Pilbara  field  was  £1,004,318,  and  on  the 
West  Pilbara  field  £309,350,  or  a  grand  total  value  of  £1,313,668. 

Of  the  total  gold  value,  the  Pilbara  field  contributed  90.01  per 
cent.,  and  of  the  grand  total  value  of  all  minerals  produced  76.46 
per  cent. 

The  value  of  the  production  is  astonishing  in  view  of  the  com- 
paratively small  amount  of  mining  that  has  been  done.  It  has  been 
said  that  this  can  be  accounted  for  on  the  ground  that  very  rich 
shoots  of  ore  have  been  obtained  at  shallow  depths.  But,  even  so, 
those  shoots  have  been  worked  only  to  water  level — a  shallow  clepth 
on  these  fields — and  in  few  instances  has  more  than  one  lens  of  ore 
been  touched  in  any  mine.  Consequently,  the  mines  are  in  no  way 
exhausted,  and  to  resume  the  rich  output  from  these  fields  all  that 
is  required  is  further  and  more  systematic  development  of  the  mines 
and  economical  management. 

There  can  be  no  doubt  as  to  the  great  possibilities  of  the  fields, 
and  by  the  commencement  of  the  railway  a  good  step  is  being  taken 
in  the  direction  of  a  revival  of  mining.  It  is  probable  that  an  ex- 
tension of  the  line  to  other  centres  beyond  Marble  Bar  will  be  called 
for  at  no  distant  date  and,  judging  by  the  prospects  shown,  the 
extension  will  be  justified. 

At  the  present  time  there  may  not  be  many  discoveries  of  a  size 
attractive  to  companies  possessed  of  ample  capital  for  handling 
large  ore-bodies,  but  there  are  a  large  number  of  mines  that  would 
well  reward  the  enterprise  of  small  companies  and  of  parties  of 
working  miners.  Following  upon  the  efforts  of  these,  the  discovery 
of  larger  propositions  will  assuredly  come  to  pass. 


if 


HJ  Pethir  Coirernment  bttiographer  Perth.  WA 
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GEOLOGICAL  MAPS,  REPORTS,  AND  BULLETINS 

ISSUED  BY 

The  Geological  Survey  of  Western  Australia. 


I. — MAPS. 

Geological  Map  of  Northampton  :  by  A.  Gibb  Maitland.  Scale,  20  chains  per  inch.  Two 
sheets.    Price,  2s.  6<i.  1898. 

Geological  Map  of  the  North  Lead,  Kanowna  :  by  Torrington  Blatchford.  Scale,  8  chains 
per  inch.    Price,  Is.  1901. 

Geological  Map  of  Kalgoorlie  :  by  A.  Gibb  Maitland  and  W.  D.  Campbell.  Scale,  10 
chains  per  inch.    Six  sheets.    Price,  21s.  1902. 

Geological  Map  of  the  Boulder  Belt  and  Sheet  of  Horizontal  Sections  :  by  A.  Gibb  Mait- 
land and  W.  D.  Campbell.    Scale,  4  chains  per  inch.    Three  sheets.    Price,  12s.  6d.  1903. 

In  preparation  : 

Geological  Sketch  Map  of  Western  Australia  :  by  A.  Gibb  Maitland.  Scale,  1  /l, 584,000. 
Four  sheets. 


II.-  REPORTS. 


Reports  by  the  Government  Geologist  in  connection  with  the  Water  Supply  of  the  Gold- 
fields,  containing—  (a)  Coolgardie  and  Kalgoorlie  ;  (b.)  Menzies.    (c.)  Cue.    Price,  Is.  1897. 

Annual  Progress  R.eport  for  the  Year  1897.    (Out  of  print.)  1898. 


Annual  Progress  Report  for  the  Year  1898,  containing — 

Location  1830,  Avon  District  ;  Gold  Discoveries  on  the  Ditchingham  Estate,  Bruns- 
wick River  ;  Collie  Coalfield  ;  Proposed  Boring  for  Artesian  Water  in  the  Eastern 
Agricultural  Districts  ;  The  Country  between  Cape  Riche  and  Albany  ;  The  Wongan 
Hills  ;  The  Artesian  Water  Prospects  of  the  vicinity  of  Moora  ;  A  Geological  Recon- 
naissance of  the  Country  at  the  heads  of  the  Murchison  and  Sandford  Rivers,  in  the 
Murchison,  East  Murchison,  and  Peak  Hill  Goldfields  ;  Gold  Discoveries  at  Donny- 
brook  ;  Norseman  Public  Battery,  and  the  use  of  Brines  in  Gold  Extraction  ;  Mineral 
Waters  ;  Mineralogical  and  Penological  Notes  ;  Kalgoorlie  ;  Menzies.    Price,  Is. 

1899. 


Annual  Progress  Report  for  the  Year  1899,  containing- — 

Notes  on  the  Greenbushes  Tinfield  ;  Boring  for  Water  at  Mulgarrie  ;  Boring  for  Water 
at  Hayes'  New  Fina  ;  the  Geology  of  the  Bardoc  District  ;  On  the  Development 
of  Mining  in  the  locality  of  Donnybrook  ;  The  Geology  of  the  North  Lead, 
Kanowna;  The  Kanowna  Great  Boulder,  G.M.L.  885x  ;  Mineral  Waters;  Com- 
position of  Native  Gold  ;  Greenbushes  Tin  Ore  ;  Cobalt  Ores  ;  Menzies  Goldfield  ; 
Kalgoorlie  Goldfield  ;  Coolgardie  Goldfield.    Price,  Is.  1900. 

Annual  Progress  Report  for  the  Year  1900,  containing — 

Kalgoorlie  Goldfield  ;  Phillips  River  Goldfield  ;  Gold  Finds  on  the  Preston  and  Fer- 
guson Rivers  ;  The  Present  Condition  and  Future  Prospects  of  the  Greenbushes 
Tinfield  ;  Boring  for  Coal  near  Albany  ;  North  Lead,  Kanowna  ;  Bulong  Deep  Leads  ; 
Coolgardie  Deep  Leads  ;  Alluvial  Deposits,  Donnybrook  Goldfield  ;  Subsidy  to  the 
Norseman  Gold  Mines,  Ltd.  ;  Gascoyne  District  ;  Extension  of  Artesian  Water- 
carrying  strata  from  South  Australia.    Price,  Is.  1901. 

Annual  Progress  Report  for  the  Year  1901,  containing — 

Kimberley  ;  Uaroo  Find,  Ashburton  River  ;  Gascoyne  ;  The  Island,  Lake  Austin  ; 
Mount  Ida  ;  Yardarino  Bore  ;  The  Dundas  Goldfield  ;  The  Phillips  River  Goldfield  ; 
Norseman  Gold  Mines,  Ltd.  ;  Alluvial  Deposits,  Siberia.    Price,  Is.  1902. 

Annual  Progress  Report  for  the  Year  1902.    (Out  o,"  print.)  1903. 

Annual  Progress  Report  for  the  Year  1903.    (Out  oj  yrint.)  18l>4. 


Annual  Progress  Report  for  the  Year  1904,  containing— 

Pilbara  Goldfield  ;  Notes  on  a  Traverse  from  Marble  Bar  to  Roebourno  ;  State  Aid 
for  Boring,  Peak  Hill  ;  Mount  Morgans  ;  The  Occurrence  of  Telluride  Ore  at  Mul- 
gabbie  ;  Southern  Cross  ;  Norseman  ;  Reported  Tin  Find  at  Cuballing  ;  Reward 
Lease  at  Newcastle.  Toodyay  District  i:  Boring  for  Coal,  Napier  River  ;  Reputed  Petro- 
liferous Deposits  of  the  Warren  anri  The  Donnelly  Rivera  ;  Opal  at  Coolgardie.  Price, 
Is.  1905. 
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Annual  Progress  Report  for  the  Year  1905,  containing — 

Pilbara  Goldfield  ;  Wodgina  Tinfield  ;  Mt.  Margaret  Goldfield  ;  New  Find  60 
miles  E.N.E.  of  Duketon  ;  Windanya  Group  of  Leases,  Broad  Arrow  Goldfield  ; 
Wagin  District  ;  Sunbeam  Lease,  No.  1121x,  Kanowna  ;  Northam  District  ;  Recent 
Mining  Developments  at  Greenbushes  ;  Boring  for  Coal  near  Mullewa.    Price,  Is. 

1906. 


Annual  Progress  Report  for  the  Year  1906,  containing — 

State  Aid  towards  the  Development  of  the  North  End  of  the  Kalgoorlie  Goldfield  ; 
Mineral  Discoveries  at  Narlarla,  West  Kimberley  District  ;  Cue,  Day  Dawn,  and 
Cuddingwarra  ;  Barrambie  and  Enrolls  ;  Lawlers,  Mount  Sir  Samuel,  Mount  Ida, 
Darlot,  and  Wilson's  Patch  ;  The  Saxon  Lead  Mine,  Northampton  ;  Wagin  ;  Arrino 
and  Yandanooka  ;  Clay  Deposits  of  the  Clackline  District  ;  Beverley  District.  Price, 
Is.  1907. 

Annual  Progress  Report  for  the  Year  1907*,  containing — 

Artesian  Water  Boring  in  the  Murchison,  Gascoyne,  and  Kimberley  Districts  ;  The 
Country  between  the  Gascoyne  and  Roebourne  ;  Boring  for  Coal  at  Depot  Hill,  Irwin 
Coalfield  ;  Boring  for  Coal  at  Eradu,  Greenough  River  ;  Deep  Boring  on  Fraser's 
Mine,  Southern  Cross  ;  Alternative  Dam  Site  at  Kelmscott  ;  The  Mount  Malcolm 
Copper  Mine,  Eulaminna  ;  Guano  Deposits  at  Watheroo  ;  Reported  Gold  Discoveries 
at  Mundijong  ;  Boring  for  Artesian  Water,  West  Kimberley  ;  Boring  near  Wyndham  ; 
Wolfram  and  Tin  near  Brookton  ;  Copper  Deposits  at  Yandanooka.    Price,  Is.  1908. 

Annual  Progress  Report  for  the  Year  1908.    (Out  of  Print.)  1909. 


Annual  Progress  Report  for  the  Year  1909.    (Out  of  print.)  1910. 


Annual  Progress  Report  for  the  Year  1910,  containing — 

Results  of  Boring  for  Artesian  Water  on  the  Eucla  Plateau  ;  The  Geology  of  the  Country 
between  Sandstone  and  Lawlers,  East  Murchison  Goldfield,  from  the  point  of  view  of 
Railway  Communication  ;  The  Prospects  of  obtaining  a  Water  Supply  for  Geraldton, 
either  Artesian,  Sub-artesian,  Wells  or  Catchment  Areas  ;  The  Mount  Egerton  Dig- 
gings, Peak  Hill  Goldfield  ;  Report  upon  the  May  Queen,  G.M.L.  952,  Yilgarn  Gold- 
field,  with  regard  to  the  loss  of  the  reef  due  to  faulting  ;  Some  notes  on  the  Principal 
Geological  Features  of  the  Kalgoorlie  Goldfield  ;  Further  Notes  on  the  Gingin  Chalk. 
Price,  Is.  ...  1911. 


Annual  Progress  Report  for  the, Year  1911  (Administrative  Report  only)  Price,  Is.  1912. 


Annual  Prog  re. -s  Report  for  the  Year.  1912,  containing— 

Water  Supply. — Interstate  Conference  on  Artesian  Water  Supplies  :  Rottnest  Islaud 
Bore.  Agriculture.— Limestone  Deposits  of  the  South  West.  Mining  etc.— The 
Country  north  of  Lake  Way.';  The  Northern  portiou  of  the  Kalg-oorlie  Gold- 
field  ;  The  Country  between  Kalgrorlie  and  Coolgnrdie.  Penological  Work.- 
North  <  oolgavdie  and  East  Murchis  n  fields;  Kanowna  Main  Reef  Line ;  North 
End,  Kalgoorlie;  Ora  Bnnda ;  Marble  Bar;  Coolgardie  ;  Mount  Monger  nud 
Gibraltar;  Bniduli,  etc.  ;  Southern  Cro-s  ;  Oroya  Black  Range.   Price,  Is.  1913. 


III.— BULLETINS. 

Bibliography  of  the  Geology  of  Western  Australia  :  by  A.  Gibb  Maitland,  Govern- 
ment Geologist.    (Out  of  print.)  1898. 

The  State  of  Mining  in  the  Kimberley  District,  and  the  probability  of  obtaining 
Artesian  Water  between  the  Pilbara  Goldfielda  and  the  Great  Desert:  by  R. 
Neil  Smith.    (Out  of  print.)  1898 

The  Coolsardie  Goldfield  :  by  Torrington  Blatchford,  Assistant  Geologist.  Price 
Is.  1899. 

The  Mineral  Wealth  of  Western  Australia:  by  A.  Gibb  Maitland,  Government 
Geologist.    (Out  of  print.)  1900. 

The  Phillips  River  Mining  District:  bv  Torrington  Blatchford,  Assistant  Geologist. 
(Out  of  print.)   See  Bulletin  xxxv.  1900. 

Notes  from  the  Departmental  Laboratory  :  by  E.  S.  Simpson,  Mineralogist  and 
Assayer.    (Out  of  print.)  1902, 

The  Auriferous  Reefs  of  Cue  and  Dav  Dawn  :  by  W.  D.  Campbell,  Assistant  Geolo- 
gist.   (Out  of  print.)    See  Bulletin  XXIX.  1903. 
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Palaeontological  Contributions  to  the  Geology  of  Western  Australia.    I.  Carbon- 
iferous Fossils  from  the  Gascoyne  District :  by  R.  JStheridge,  jun.    (Out  of  print.) 

1903. 

The  Country  between  Edjudina  and  Yundamindera,  North  Coolgardie  Goldfleld  : 
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A  Part  of  the  Murchison  Goldfleld:  by  C.  G.  Gibson,  Assistant  Geologist.  {Out  of 
print.)  1904, 

Preliminary  Report  on  the  Pilbara  Goldfield:  by  A.  Gibb  Maitland,  Government 
Geologist.    {Out  of  print.)  For  reprint  see  Bulletin  XL.  1904- 

Mineral  Production  of  Western  Australia  up  to  1903  :  by  A.  Gibb  Maitland,  Govern- 
ment Geologist,  and  C.  F.  V.  Jackson,  Assistant  Geologist.    {Out  of  print.) 

1904. 

Southern  Cross,  Yilgarn  Goldfield  ;  by  C.  G.  Gibson,  Assistant  Geologist.  {Out  of 
print.)     See  Bulletin  xr.ix.  1904. 

Mount  Morgans,  Mount  Margaret  Goldfleld  ;  and  Mulgabbie,  North  Coolgardie 
Goldfleld  :  by  C.  F.  V.  Jackson,  Assistant  Geologist.    {Out  of  print.)  1905. 

Minerals  of  Economic  Value  :  by  E.  S.  Simpson,  Mineralogist  and  Assayer.  Out 
Out  of  Print.)  1905. 

Further  Report  on  the  Pilbara  Goldfield  :  by  A.  Gibb  Maitland,  Government  Geolo- 
gist.   {Out  of  print.)    For  reprint  see  Bulletin  XL.  1905. 

The  Norseman  District,  Dundas  Goldfield  :  by  W.  D.  Campbell,  Assistant  Geologist 
{Out  of  print.)  1906. 

Menzies,  North  Coolgardie  Goldfield  :  by  H.  P.  Woodward,  Assistant  Government 
Geologist.    {Out  of  print.)  1906. 

Third  Report  on  the  Pilbara  Goldfield  :  by  A.  Gibb  Maitland, Government  Geologist. 
{Out  of  print.)     For  reprint  see  Bulletin  xi,.  1906. 

The  Laverton,  Burtville,  and  Erlistoun  Auriferous  Belt,  Mt.  Margaret  Goldfield:  by 
C.  G.  Gibson,  Assistant  Geologist.    Price,  2s.  1906. 

Artesian  Water  in  the  Kimberley  District :  by  R.  Logan  Jack.    Price,  2s.  1906. 

Miscellaneous  Reports. — 1.  Artesian  Water  in  the  Northampton  and  Geraldine  Dis- 
tricts ;  2.  Northward  Extension  of  the  Gascoyne  Artesian  Area  ;  3.  Phos- 
phatic  Deposits  near  Dandaraga  ;  4.  Meteorite  from  the  Nuleri  District  ;  5. 
Occurrence  of  Oil  in  Princess  Royal  Harbour  ;    6.  Greenough  River  District  ; 

7.  Recent  Advances  in  the  Knowledge  of  the  Geology  of  Western  Australia  . 

8.  Prevention  of  External  Corrosion  of  Goldfields  Water  Supply  Pipes; 
Price  2s.  1907. 

Pakeontological  Contributions  to  the  Geology  of  Western  Australia,  II  :  by  R., 
Etheridge,  jun.,  F.  Chapman,  and  W.  Howchin.    {Out  of  print.)  1907. 

Lawlcrs,  Sir  Samuel,  Darlot,  Mount  Ida,  and  part  of  Mount  Margaret  Goldfield  ;  by 
C.  G.  Gibson,  Assistant  Geologist.    Price,  2s.  1907. 

Cue  and  Day  Dawn  Districts,  Murcbison  Goldfield  ;  by  H.  P.  Woodward,  Assistant 
Government  Geologist.    In  two  parts.    Price,  3s.  1907. 

Distribution  and  Occurrence  of  the  Baser  Metals  in  Western  Australia  :  by  E.  S. 
Simpson  and  C.  G.  Gibson.    Price,  Is.  1907. 

Bonnievale  and  Kunanalling  Districts,  Coolgardie  Goldfield  and  Black  Range  Dis- 
trict, East  Murchison  Goldfield  ;  by  C.  G.  Gibson,  Assistant  Geologist.  Price, 
2s.  1908. 

Greenbushes  Tinfield  ;  Mount  Malcolm  Copper  Mine,  Eulaminna,  Mount  Margaret 
Goldfield  ;  Fraser's  Gold  Mine,  Southern  Cross  ;  by  H.  P.  Woodward,  Assistant 
Government  Geologist.    Price,  2s.  1908. 

Gascoyne,  Ashburton,  and  West  Pilbara  Goldfields  ;  by  A.  Gibb  Maitland,  Govern- 
ment Geologist.    Price,  2s.  1909. 

Barrambie,  Errolls,  Gum  Creek,  and  Wiluna  :  by  C.  G.  Gibson,  Afnis+/vnt  Geologist. 
Price,  2s.  1908. 

Gold  and  Copper  Deposits  of  the  Phillips  River  Goldfield:  by  H.  P.  Woodward. 
Assistant  Government  Geologist.    Price,  2s.  (3d.  1909. 

Pala  ontological  Contribution  to  the  Geologv  of  Western  Australia,  111.  Price,  2s. 
6d.  1910. 

Geological  Report  on  Transcontinental  Railway  Route  :  by  C.  G.  Gibson,  Assist  aid 
Geologist.    Price,  2s.  1909. 

The  Irwin  River  Coalfield  :  by  W.  D.  Campbell,  Assistant  Geologist.    Price,  2s.  6d. 


XXXIX.    The  Country  between  Wiluna,  Hall's  Creek,  and  Tanami  :  by  H.  W.  B.  Talbot 
Topographical  Surveyor.    Price,  2s.  1910. 
XL.    The  Pilbara  Goldfleld  :  (Reprint  of  Bulletins,  15,  20,  and  23),  by  A.  Gibb  Maitland 
Government  Geologist.    Price,  2s.  fid.  1908 
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The  West  Pilbara  Goldfield  :  by  H.  P. 
Price,  2s.  6d. 


Woodward,  Assistant  Government  Geologist. 

1911. 


The  Geologv  and  Ore  Deposits  of  Kalgoorlie,  Part  I.:  by  E.  S.  Simpson  and  C.  G. 

Gibson.  Price,  2s.  6d.  1912. 
Petrological   Contributions   to   the    Geology   of  Western  Australia,  I.:  by  R.  A. 

Farquharson,  Penologist.    Price  2s.  6d.  1912. 
The  Smith  West  Division  of  Western  Australia  :  by  E.  C.  Saint-Smith,  Field  Geolo- 
gist.   Price.  2s.  6d.  1912. 
The  North  Coolgardie  and  East  Murchison  Goldfields  (Part  of)  :  by  H.  W.  B. 

Talbot.   Price,  2s.  6d.  1912. 
The  Yilgarn  and   North  Coolgardie  Goldfields  (Part  of)  :  by  H.  P.  Woodward, 
Assistant  Government  Geologist.    Price.  2s.  6d.  1912. 
The  Kanowna  Main  Reef  Line  of  Lode  :    by  T.  Blatchford  and  J.  T.  Jutson- 
Price,  2s.  6d.  1912 
The  Geology  and  Mineral  Resources  of  Yilgarn  Groldfield,  Part  I.,  Southern 

Price,  2s.  Pd.  1913. 
by  A.  Gibb  Maitland 
1912. 

Part  II.:  bv  R.  A.  Farquharson 
1913. 

The  Mineral  Resources  of  the  North-West  :  by  T.  Blatchford.  Price,  2s.  6d.  1913. 


Cross,  by  E.  C.  Saint-Smith  and  R.  A.  Farquharson. 
The  Geology  and  Mineral  Industry  of  Western  Australia 
and  A.  Montgomery.    Price.  2s.  6d 
The  Geology  and  Ore  Deposits  of  Kalgoorlie, 
and  F.  R.  Feldtmann.    Price,  2s.  6.1. 


In  the  Press  : — 

XLVlll.    Miscellaneous  Reports,  Nos.  9-32. 

liit.    Burbanks  and  Londonderry  Centres,  Coolgardie  Goldfield  :  by  T.  Blatchford. 
liv.    Ora  Banda  District:  by  J.  T.  Jutson. 
lv.    Pa  lueonto  logical  Contributions  IV. :  by  R.  Ethernlge,  Junr. 
lx.    General  Index  to  Reports,  1870-J910. 


In  preparation  : — 

LVt.    Country  between  Kalgoorlie  and  Coolgardie. 
lvji.    Coodudie  and  Poonah  Tinfields. 
lviii.    Artesian  Water  Resources  of  W.A. 
lix.    Miscellaneous  Reports  III. 

Mining  Handbook  of  Western  Australia. 

IV.— MEMOIRS. 

In  preparation  :  — 

j.    The  Geology  and  Mineral  Resources  of  Western  Australia  :  by  A.  Gibb  Maitland. 


Detailed  Lists  to  be  had  on  application  at  the  Geological  Survey  Office, 
Perth,  Western  Australia. 
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